ECETOC s

MONOGRAPH No.7

RECOMMENDATIONS FOR THE
HARMONISATION OF INTERNATIONAL
GUIDELINES FOR TOXICITY STUDIES




CONTENTS
: Page Nos.
FOREWORD iswasioiiee émwaiesas itais e aioce ooi6e/aijsieis 6:8Ta s o sasaansaaasssnnsansanseses 1
SUMMARY ittt iii ittt tneteesaeatnaenrososoanasassossasssassrssasnesasassns 2
. INTRODUCTION, PURPOSE AND SCOPE. ... eueuurunoonnnnnenssososnsosonnensans 3
. DESCRIPTION OF CURRENT TEST GUIDELINES. ... iuverieeerronococacanenennannnns 4
L. IntroduCEion. e e ittt eeeessesnsenansoaceasssonssssosssssnssasanesnas 4
2. Criteria, Requirements and Study Observations Common to Various Types
Of TOXICTtY StUATES ettt ittt it iieeeneareasenseneeeotnsonnnsnnans 5
3. Subchronic ToXTCTitY StUATBS e et teteeerneeeseeeeaessosasnssnossesnnsnoes 8
4, Chronic ToXTCity StUATES ittt ini i ienereneeeeronreceneseonsonnnnnes 12
5. CarcinogenicCity StUATES . cueriniietiereneeeeeenssesscsnassesoneosnnonos 14
6. Combined Chronic Toxicity-Carcinogenicity StudieS...eeeeeeeereniaennnnn 17
7. Reproductive Toxicity (including Teratogenicity) Studies..........o.... 23
. DIFFERENCES BETWEEN OECD AND OTHER GUIDELINES ... euviiiriirerrorrnenennns 31
1. Subchronic ToxiCity StUATES. it vrineiiinoonnrnsnsecensessarsnenannnns 31
2. CRIONTC TOXTCTTY SEUATES 4t urseeenseeeeennsenneesenneeeeennneennaeens 32
3. Carcinogenicity StUdies . veerieieeieertensrantonereasocoantanosnsnnnss 33
4, Combined Chronic Toxicity/Carcinogenicity StudieS.....cvvveivinennnnnn 34
5. Reproductive ToxiCity StUdies. vt ieiiieiereeeeneneoseceeoseonncenans 35
. RECOMMENDATIONS FOR HARMONISATION . cuus vt vrernreassonsaneeenancnsacannens 37
1. General Recommendations...eeeiereierosesssanosossssasncancnsasnsncnssedl
2. Recommendations for Requirements Common to all Types of Toxicity
SBUATES e iti i e iennenosocanossasntoseasssssnacsnsssnssnoncssosssnssnsons 38
3. Recommendations for Subchronic Toxicity Studies.....ceeeeeeveerncennnn 40
4, Recommendations for Chronic Toxicity Studies....veeeivneirieeecenoenes 41
5. Recommendations for Carcinogenicity Studies..eieeeeviererenreeonoanans 42
6. Recommendations for Combined Chronic Toxicity - Carcinogenicity

St UA TS s e v vt v eeeneososesoossoosaasaasoesosssoacsonsssssossassassoncosa 42

. Recommendations for Reproductive Toxicity (including Teratogenicity)

LT B . 4 e e e e e e eoonoaooeoosssanansonoasoseseceansnsanasnocssannasaness 43



—ji-

E. APPENDICES : REGULATORY GUIDELINES FOR CONDUCTING TOXICITY STUDIES :

COMPARISONS WITH OECD TEST GUIDELINES (Tables).....vevevennn 45

1. Abbreviations in TablesS..e.eeerrieeeieensnecnerneasncaosrasooannononns 45

2. SUbChronic ToXTCTEY ThSuueueeeeieeoenraroonsessaosunnssononsasssaneans 46

3, Chronic ToXTCTtY TGS .ueeeeeneneeerortnssesnosocnsosssossssosnsasnasass 55

4, Carcinogenicity TGOS . e eeeruseiiseenennsannsaaeanseosonsonsesnasosnons 61

5. Combined Chronic Toxicity-Carcinogenicity TGS...cevevriiinrinnnnnnnn 65
6. Chronic, Carcinogenicity and Combined Studies. Inhalation Exposure

(Difference from 0ral StUATES).veeieerreereerinerronanesiieeonnnnanans 71

. Reproductive Toxicity TGs. Teratogenicity Studies...........c.ovavnnnns 72

o ~

. Reproductive Toxicity TGs. One Generation - Reproduction Toxicity TGs.80
9. Reproductive Toxicity TGs. Two Generation - Reproduction Toxicity TGs.87

F. BIBLIOGRAPHY . ttittiiii it iieistrenenasasosoonanansnseasasasasnsnsnsnonsns 97
G. MEMBERS OF THE TASK S O 100
H. MEMBERS OF ECETOC SCIENTIFIC COMMITTEE. ... civuiiiinieniiiiiiiiiiennnnns 101

The reader should note that the text is organised as follows. The problems
dealt with in the report, and the purpose and scope of the document, are
described in chapter A. Readers looking for the key issues to be taken into
account in considering harmonisation will be most interested in Chapter A,
Chapter C in which the more important differences between the OECD and the
other main quidelines are set out, and Chapter D in which recommendations
are made for harmonisation of the guidelines.

The detailed account of the various gquidelines in Chapter B, and the
extensive tabulation of the differences between them in the Appendices,
will be of interest primarily to practicing toxicologists.




FOREWORD

Over the past few years the European Chemical Industry Ecology and Toxicology
Centre (ECETOC) has published a number of Monographs in which it has attempted
to clarify, and express its views on, some of the more important problems in
toxicology. This Monograph is a further addition to the series.

The harmonisation of international quidelines for toxicity studies on chemicals,
while certainly requiring discussions of some quite specialised scientific
matters, has broader implications for society as a whole. Skilled toxicologists
are a scarce resource with respect to the extent of the problems which they have
to deal with. Too often during the gathering of experimental data on chemicals
to be notified to (or registered with) the authorities, studies already done for
one country have to be repeated to satisfy the requirements of another. This
repetition usually has to be made because of differences in the reauirements
between countries, the differences being rather minor in some cases, and often
not scientifically Jjustified. Hence our scarce toxicological resources are
wasted. Furthermore, these wasted resources could have been used to gain new
knowledge of the toxic effects of other chemicals, to the benefit of all.

This inefficient use of resources has aTso the undesirable and, in fact, immoral
feature that in order to assess the toxicological profile of a chemical more
experimental animals are used than is necessary. Furthermore, there is usually
no gain whatsoever in our toxicological knowledge resulting from the repetitious
studies performed.

[ therefore recommend this Monograph to all who are concerned with the most
effective use of our resources in toxicology in the broadest sense, and trust
that moves towards harmonisation can be taken in the near future.

Dr. H,J., Heller
Chairman of ECETOC Board
Director of Ciba-Geigy



SUMMARY

Several organisations have issued quidelines or regquirements for toxicological
studies on industrial chemicals (OECD, EEC, UK/HSC and EPA/TSCA) and pesticides
(EPA/FIFRA and Japan/MAFF) over the past few years - see Appendix 1 for
abbreviations. Differences between these various documents can lead to the
duplication of studies, the unnecessary use of animals and unjustified
expenditure, when a substance has to be notified or registered worldwide.
Harmonisation of the quidelines and requirements, without the loss of essential
flexibility, would therefore be highly desirable.

In this Monograph the requirements for subchronic (14-90 days), chronic,
carcinogenicity, combined chronic and carcinogenicity, and reproductive toxicity
studies on industrial chemicals and pesticides in the above-mentioned quidelines
are compared in detail with the aim of identifying the main differences. For
this comparison, the OECD "Test Guidelines" are taken as yardsticks because they
are the most widely-recognised internationally. Recommendations are made for
harmonisation, in some cases comprising suggestions for up-dating the OECD Test
Guidelines by adopting some of the better features from the other documents,
where there is no scientific Jjustification for the differences. The
recommendations fall into two groups : those for harmonising general
requirements which are common to all of the studies and those for harmonising
important details within each individual type of study.



A.INTRODUCTION, PURPOSE AND SCOPE

A number of organisations have issued Guidelines for toxicity studies or
Directives for the toxicological assessment of chemicals and pesticides. The
methods described in these are generally quite similar but there are often
differences in detail. The OECD has taken a major initiative in attempting to
harmonise toxicity studies by the development and publication of a series of
Test Guidelines (TGs) in 1981, 1983, and 1984. Most of the countries with
significant requlatory requirements have adopted these quidelines for the
toxicological assessments of chemicals (OECD, 1981). There remain, however, some
differences in practice between national requirements and the OECD TGs. With
respect to worldwide notification or registration this leads to the repetition
of studies, which is often not scientifically necessary, and may call for the
unreasonable use of animals and unnecessary expenditure. It would be advisable
therefore to harmonise these TGs as far as possible. This should be done without
restricting flexibility so that toxicologists can design the most suitable
protocol for each study carried out.

To examine this problem, ECETOC therefore set up a Task Force (TF) with the
following Terms of Reference :

1. To collect and 1list the existing or proposed requlatory quidelines for
toxicological studies on industrial chemicals and pesticides from the OECD,
the European Communities (EEC), UK, USA, and Japan. Consideration is to be
Timited to subchronic and chronic toxicity, carcinogenicity, combined chronic
toxicity/carcinogenicity and reproductive toxicity (including teratogenicity)
studies.

2. To identify the differences in the above guidelines and to assess whether
they are practically and scientifically justified.

3. To recommend on the basis of the above assessment :
a) up-dating of the appropriate OECD Test Guidelines;
b) modifications to any of the guidelines which would lead to greater
international harmonisation.

The Task Force has reviewed the TGs for industrial chemicals from the OECD
(1981), the EEC (1983, 1984), the UK/HSC (1982) and the EPA/TSCA (1982,




1983-1984); for abbreviations, see Appendix 1. The Scandinavian countries and
Canada have issued some general guidance for subacute and chronic studies,
but because detailed descriptions were lacking these were not included in the
comparison,

The existing or proposed requlatory quidelines for toxicological studies on
pesticides from the EPA/FIFRA (1985, draft) and Japan/MAFF (1985) were also
considered since these gquidelines have served as a basis of TGs for
industrial chemicals. They are tabulated and compared in the text and
Appendices in parallel with the TGs for industrial chemicals. This procedure
was chosen in order to emphasise the differences. The Task Force notes that
in a few cases the differences between the Japan/MAFF TGs and others could be
due to difficulties in translation into English as it was not possible to
consult the original Japanese text.

The following procedure has been used in this Monograph to bring out the
differences between the TGs and to arrive at the recommendations. Firstly,
the major features of each specific study type (i.e., subchronic, chronic,
etc.) have been described in Chapter B and compared in the Appendices of
Chapter E. These have been summarised in the text of Chapter C and in each
case the differences between each TG and OECD (used as the yardstick) have
been highlighted. Finally, in Chapter D, the Task Force has made
recommendations for further harmonisation of the TGs. The original text of
the TGs was reflected as far as possible in the Table Appendices to emphasise
any differences.

It is emphasised that some requirements are not mentioned in the TGs since
they are covered by the principles of Good Laboratory Practice (GLP; OECD,
1981-a), especially as Standard Operating Procedures. Aspects of study
planning and reporting requirements are also considered to be subject to GLP.

BL.DESCRIPTION OF CURRENT TEST GUIDELTINES

. INTRODUCTION

It is recognised in many quidelines that the types of study to be carried out
depend to a great extent on the properties of the chemical, while the conduct
of such studies relies upon .the expertise of those involved in their design



and supervision. The design of experiments should be planned carefully by
close cooperation among all experts involved.

A critical comparison of the various TGs is hampered by several factors. Some
TGs are simply recommendations while others are requirements. Furthermore,
the study of different types of chemicals (pharmaceuticals, food additives,
pesticides, industrial chemicals, etc.) is based on different historical
backgrounds so that the structure, organisation and wording of TGs is not
uniform. In some TGs certain criteria and requirements are described
expiicitly, whereas in others they are dealt with only in general terms or
are not mentioned at all. The OECD TGs systematically list and define their
purpose, scope, relevance, application and 1limits 1in the methodology
sections. In other TGs, these may be divided between the introduction, the
general part of the text or the list of study observations. The Task Force
has shown some of these differences in the Appendices. In these a clear
distinction 1is intended between the phrases "not mentioned" and '"not
specified" (the latter meaning: mentioned but without specifying detai]s) and
the Task Force has used its own interpretation of the text, instead of word
by word transcription, where it was evident that the meaning is the same.

The Task Force recognised that some of the principles ‘in the TGs were
established on a practical rather than a purely scientific basis. It also
realised that topics such as test substance, caging, diet and water supply,
etc. could be treated as being common components of all TGs. Other topics,
such as test substance identification, were considered to be part of GLP
rather than of a TG..

2. CRITERIA, REQUIREMENTS AND STUDY OBSERVATIONS COMMON TO VARIOQUS TYPES OF
TOXICITY STUDIES
Those general requirements and study observations which are common to all

guidelines are discussed in this section. Some aspects specific to
reproductive toxicity are dealt with in section B.7. A1l other criteria have
been collated in tables and are discussed in the sections dealing with
specific TGs.

2.1. Animals
a) Age_at start of exposure. Most TGs recommend that oral treatment

starts before the animals are mature. For rodents, dosing preferably



starts soon after weaning, ideally before 6 weeks, but in any case not
later than 8 weeks, of age. There should be an acclimatisation period
of at least five days before a study starts. The preferred age for
dogs is 4-6 months and not more than 9 months. The age for other
non-rodent species is not specified. In subchronic inhalation studies
the age at the start of exposure is not well-defined, while 1in
subchronic dermal studies the body weight rather than the age of
animals suitable for use is given.

Most TGs state that female animals should be nulliparous and should
not be pregnant.

b) Caging. Recommendations on housing conditions appear somewhere in all

TGs. In the OECD TGs they are detailed, while all others mention
caging in the preamble (EEC, EPA/FIFRA, UK/HSC) and/or only in
relation to specific parts of the TGs (e.g. inhalation or dermal
toxicity studies). In general, caging should be adequate for the
species. Where groups of animals are caged together, the number per
cage should not interfere with the clear observation of each
individual (OECD). For oral and inhalation studies the animals may be
caged in groups, males and females separately, or individually. In
dermal studies, animals should be caged individually (not mentioned by
Japan/MAFF).

Environmental conditions. Details about temperature, relative humidity

and light regime are given in the OECD TGs and in the preamble to the
EEC and UK/HSC TGs (rodents only). The EPA/FIFRA guidelines provide
general information on environmental conditions in the preamble. With
the exception of  Japan/MAFF, all authorities make some
recommendations about the environmental conditions for inhalation
studies, with details of temperature and relative humidity.

Diet and water. Precise gquidance concerning diet and water is not

given because of differences in supply and in national requirements.
The OECD details the dietary requirements in most of its TGs. The EEC
and UK/HSC give some information in their preambles while EPA/TSCA and
Japan/MAFF give none and EPA/FIFRA provide only indications in the
general provisions of their guidelines.



2.2. Treatment

a)

c)

Requirements for test compound. Although these requirements are not

referred to in all gquidelines it is expected that the test compound
will be characterised and its analytical purity determined. Toxicity
studies should usually be performed with "technical grade product or
with the technical grade of active ingredients in a product" (0ECD).

Route of administration. The exposure conditions should correspond or

be relevant to those in man, but the choice of route also depends upon
the physical and chemical characteristics of the test substance. In
oral administration, it may be given in the diet, the drinking water,
by gavage or in capsules.

Some of the TGs describe the requirements for 1nha1at{on experiments
in more detail, and the provisions for subchronic and teratogenicity
testing are given in a specific TG - see Appendices 2 (cont. 6 and 7)
and 7 (cont. 6 to 8). For chronic, carcinogenicity and combined
studies, specific provisions for inhalation exposure are part of the
general TGs (Appendix 6).

Frequency of dosing. Ideally the animals should be treated 7 days per

week, but for practical reasons 5 days per week is acceptable.
Specific regimes more relevant to human exposure are sometimes
described.

2.3. Study Observations - Clinical Data

a)

Body weight. This should be measured regqularly throughout all toxicity
studies, weekly up to 13 weeks and then once every 4 weeks.

Food consumption. Where measurement of food consumption is required it
is carried out weekly during the first 13 weeks of the study period.
Thereafter, measurements are made at monthly (EPA,TSCA and FIFRA;
Japan/MAFF) or three-monthly (OECD, EEC, UK/HSC) intervals. In
addition, according to Japan/MAFF, food efficiency shouid be

calculated during the growth period of the animals.



2.4,

c) Water consumption. When the test substance is administered in the
drinking water, the water consumption should be measured at the same

intervals as is food consumption (not mentioned in all TGs).

Reporting
The study report must include all information necessary to provide a

complete and accurate description of the procedures and an evaluation of
the results. It should contain a summary and analysis of the data, and a
statement of the conclusions drawn from the analysis. The summary must
highlight data or observations which may indicate toxic effects.

3. SUBCHRONIC TOXICITY STUDIES

3.1.

Introduction

Subchronic toxicity studies in animals are designed to investigate possible
adverse effects occurring as a result of repeated dosing of a chemical in
graduated doses to several groups of experimental animals for part of their
lifespan not exceeding 10%. Well-designed subchronic studies lead to the
jdentification of the target organs and provide information on accumulation
potential, no-effect levels and maximum tolerated dose levels. The results
of these studies are used for the evaluation of risk to human health and
the environment. They also provide information for selecting dose Tlevels
for subsequent toxicity studies of Tonger duration. -

In this Monograph all studies of duration between 14 and 90 days are
covered under the heading of subchronic toxicity studies. These include
those studies traditionally referred to as subacute, short-term,
repeated-dose studies, etc. ‘

OECD, EEC and UK/HSC have issued TGs for 28-day studies for oral and
inhalation exposure (OECD 14/28 days), and for dermal treatment (OECD 21/28
days). EPA/FIFRA and Japan/MAFF have issued TGs for 2l-day dermal studies.
A1l requlatory bodies have issued TGs for 90-day studies with oral
treatment, inhalation exposure and, except Japan/MAFF, dermal treatment.

The TGs describing subchronic studies on neurotoxicological effects are not
within the scope of this Monograph.



3.2. Discussion of the Guidelines

3.2.1. Animal criteria
a) Species. For oral exposure, TGs exist for one rodent and one

non-rodent mammalian species. The rat is the preferred rodent species
although some TGs (OECD; EPA, TSCA and FIFRA) allow a variety of such
species and other TGs (EEC and UK/HSC) accept other rodent species if
“contra-indications" against the rat exist. The dog is the preferred
non-rodent species, although other species, for the selection of which
justification/reasoning has to be given, may be used (all TGs except
Japan/MAFF). Japan/MAFF requires studies with at least two mammalian
species, a rodent and a non-rodent. No preferred species or strain is,
however, indicated.

The preferred species for dermal exposure in all TGs are the rat,
rabbit or quinea pig. Other species are allowed provided that
justification for their selection is given.

The OECD issued TGs for inhalation exposure only for rodents (rats
preferred). Japan/MAFF requires at least one mammalian species, but
the rat is preferred. In the EEC and UK/HSC TGs the rat is preferred
unless ‘"contra-indications" exist. EPA (TSCA and FIFRA) allow a
variety of rodent species, but the rat is preferred. The last two
gquidelines require justification/reasoning to be given if another
mammalian species is used.

When a subchronic study is used as a range-finding study for long-term
treatment, the same species and strain has to be used in each
(Japan/MAFF),

b) Group size. The number of animals per group should be sufficient to
allow a proper statistical evaluation of the results obtained in order
to reveal toxicologically important effects. For rodents, at least 5
males and 5 females per group are required for 14/21/28-day studies
and at Teast 10 males and 10 females for 90-day studies. The minimum
group size for non-rodents is 4 males and 4 females in 90-day studies.

The number of animals must be increased if interim sacrifices are
planned. In addition, satellite groups of the same number of animals
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treated at the high dose level may be used to investigate the
reversibility, persistence, or delayed occurrence of toxic effects for
a certain recovery period (14 or 28 days, depending on the duration of
the treatment) following treatment. However, when such a satellite
group 1is used it is not mentioned in the TGs whether a concurrent
control group is also needed.

3.2.2. Treatment
a) Dose level/No. of control groups. At least three dose levels and a

concurrent control group are required :

i) a low dose level which should not produce evidence of toxicity
but should exceed the expected human exposure level (not
specified by Japan/MAFF);

ii) an intermediate dose Tlevel or levels which should produce only
minimal toxic effects. If more than one intermediate dose is used
the dose levels should be spaced to produce a gradation of toxic
effects (not specified by Japan/MAFF);

iii) a high dose level which should produce toxic effects and indicate
target organs. It should not produce an incidence of fatalities
in rodents which would prevent meaningful evaluation, and should
produce no fatalities in non-rodents.

In the case of a test substance with low toxicity, a "limit test" with
only one (high) dose level, and a concurrent control group, may be

adequate (not mentioned by Japan/MAFF).

Duration and frequency of treatment. Depending on the purpose of the

study, oral treatment in rodents is usually for at least 14 or 28 days
and/or 90 days, and in non-rodents at least 90 days. Inhalation
exposure is usually for at least 6 hours per day for 14 or 28 days
and/or 90 days. Dermal treatment is usually for at least 6 hours per
day for 21 or 28 days and/or 90 days. In general, the animals are
treated 7 days/week, but for practical reasons 5 days/week is
considered acceptable.
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3.2.3. Study observations

a) Clinical data

b)

i) Clinical signs and mortality. Observations for signs of toxicity,
including time of onset, degree and duration, should be made at
Teast once per day. In addition, observations of dead or moribund
animals should be made daily. Moribund animals should be
sacrificed in order to prevent cannibalism and/or autolysis.

ii) Ophthalmology. Examination of the external and internal eye is
required in 90-day studies in rodents and non-rodents, initially
in all animals of the control and high dose groups (Japan/MAFF:
preferably in all animals of the study but at least in high dose
and control groups), prior to the start and at the end of the
treatment period. If changes are detected, all dose groups should
be examined. EPA/TSCA requires that 5 males and 5 females of all
rodent groups, and all animals of all non-rodent groups, should
be examined.

Haematology, clinical chemistry and urinalysis. Haematology and

clinical chemistry determinations should be performed on all rodents
at the end of the study. EPA/TSCA requires, in addition, an
investigation shortly before the start of treatment, and after 30 days
of treatment, on 5 males and 5 females of all groups.

Haematology and clinical chemistry on all non-rodents is required
prior to the start, at monthly intervals during, or midway through,
the dosing period (for EPA/TSCA after 30 days of dosing) and at the
end of this period. A limited range of clinical chemistry parameters
is required by EEC and UK/HSC in the 14- or 28-day studies. Urinalysis
is not required on a routine basis.,

Post-mortem examinations

i) Gross pathology. A1l animals found dead or sacrificed in a
moribund state during the study period, or sacrificed at the end
of this period, should be subjected to a full gross necropsy.

ii) Organ weights. At least a minimum set of organs (e.g.kidneys,
liver and testes in all TGs) from all animals in the study,
including those which died or were killed in a moribound state
during the study, should be weighed.

ii1) Histopathology. A range of organs ( similar but not exactly
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identical in the different quidelines) should be examined
microscopically in rodents, initially in all animals of the
control and high dose groups. The same is true for non-rodents,
but EPA (TSCA and FIFRA) and Japan/MAFF require histopathology in
all animals. The UK/HSC and EEC guidelines for the 14- or 28-day
studies require examination of a limited range of organs. In
addition, for rodents, organs showing gross lesions, target
organs, kidneys, Tliver and Jlungs should also be examined
microscopically in the lTower dose groups.

4, CHRONIC TOXICITY STUDIES

4.1.

4.2.

Introduction

The aim of a chronic toxicity study is to administer the test compound for
a long enough period, at least one year, for chronic effects to be
realised. The number of animals and dose levels should be sufficient to
establish dose-response characteristics and a no-effect level. JFhe range
of examinations within the study should be sufficient to cover several
parameters of toxicity and, where possible, the examinations should be
undertaken at intervals throughout the study to follow the development of
chronic effects.

Although the situation of chronic toxicity studies Tlooks clear when viewed
on its own it can become confused in practice because its assessment may
take place during the conduct of Tlong-term rodent studies for
carcinogenicity. It has become the practice in these circumstances to
incorporate satellite groups for sacrifice at one year to accomplish the
chronic  toxicity element of the study. The combined chronic
toxicity/carcianenicity studies are considered in more detajl in section 6
of this chapter.

Discussion of Guidelines

There is a vreasonable agreement on the vrequirements for chronic
toxicological evaluation in the various TGs. However, there are some
differences in detail as discussed below and shown in Appendix 3. It should
be noted that the UK/HSC mention the possibility of a long-term toxicity
study as "an additional test method" but do not have a quideline for such a
study.
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4,2.1. Animal criteria

a) Species. All TGs advocate that the rat be used. Some authorities

require chronic toxicity studies to be undertaken in two species. The
OECD and EEC leave the issue of a second species rather vague,
inferring that its use depends upon circumstances and that in some
cases it may not be necessary. The EPA (TSCA and FIFRA) and
Japan/MAFF require a non-rodent, preferably the dog, as second
species.

b) Group size. At least 20 male and 20 femaie rodents, or at least 4 male

and 4 female dogs, are required for each group. If interim sacrifices
are planned, the number 1is increased by the number of animals
scheduled to be sacrificed before the completion of the study.

4.2.2. Treatment

a)

Dose levels/No. of controls. There should be at Teast three dose

levels to establish dose-response characteristics and a no-effect
level. One concurrent control group is sufficient. The high dose
should produce evidence of a definite effect and the low dose should
have no effect. The role of the intermediate dose varies between
gquidelines, the EPA (TSCA and FIFRA) requiring some minimal evidence
for an effect. The OECD, EPA (TSCA and FIFRA) and Japan/MAFF recommend
an upper dosing limit of 5 % of test compound in the diet.

Route and frequency of administration. The route should be appropriate

to that expected for exposure of man. Dosing by the oral route
(dietary, etc.) should be for 7 days/week although most authorities
allow a dispensation for 5 days/week in special circumstances. The
execution of inhalation studies is dealt with in detail by the OQECD
and EEC, and in their TGs a regime of 6 hours/day for 5 days/week is
acceptable. There is very little quidance on the conduct of dermal
application studies.

Duration of Treatment. Twelve months is the minimum agreed period for

dosing 1in rodent or non-rodent studies except for Japan/MAFF who
require rodent studies to continue for 18 months (mice) or two years
(rats).
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4,2.3. Study observations

a) Clinical data
i)  Clinical signs and mortality. Observations to be made daily.

ii) Ophthalmology. Specified only in the EPA (TSCA and FIFRA) and
Japan/MAFF requirements.

b) Haematology, clinical chemistry and urinalysis. Assays are undertaken
at specified reqular intervals during the studies, e.g. at 3 and 6
months, and then every 6 months for haematology and urinalysis and at

every 6 months for clinical chemistry. A1l non-rodents, and at least
10 rodents per group, should be examined. There are some differences
between gquidelines concerning the number of parameters investigated
but the aspects covered are the same.

c) Post-mortem examinations

i)  Gross pathology. A1l animals should be examined post mortem.

ii) Organ weights. A selection of organs should be weighed. There
are detailed differences between gquidelines but liver, kidneys,
brain and testes are included in all instances.

iii) Histopathology. Microscopic examination should be undertaken on a
range (approximately 30) of tissues in all rodents and, as far as
the OECD and EEC TGs are concerned, on all non-rodents dying or
sacrificed during a study as well as on those animals terminated
at the end of the study in the control and high dose qgroups.
Intermediate dose levels are to be examined if deemed necessary
by the pathologists/ toxicologists. The EPA (TSCA and FIFRA) and
Japan/MAFF require all non-rodents from the study to be examined.

5. CARCINOGENICITY STUDIES

5.1.

Introduction

The aim of a long-term carcinogenicity study is to observe experimental
animals for the development of neoplastic lesions during or after exposure
for a major portion of their life to various doses of a test substance.
Most recent TGs, including that of the OECD, are based on an IARC
publication containing a «critical discussion of the assessment of
carcinogenicity (IARC, 1980). Discussions of chemical carcinogenesis
studies and the evaluation of results are still going on within the
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scientific community: see for example the activities of the ad hoc Panel on
Carcinogenesis Testing of the US National Toxicology Programme (NTP, 1984).

5.2. Discussion of Guidelines

5.2.1. Animal criteria
a) Species. For a compound of unknown activity, assays with two animal
species are recommended, rats and mice being preferred. Syrian
hamsters are mentioned as particularly suitable for studies on
respiratory tract carcinogenesis. Non-rodent species, primates, or
dogs are mentioned (OECD, EEC), but are not further considered in the
TGs reviewed. If it is considered necessary to carry out a study with
species other than rats or mice it is recommended that this should be
discussed with the authorities in advance. This also is recommended if
exposure regimes deviating from the normal (e.q. exposure of prenatal

or neonatal animals) are considered. The choice of the animal strain
is debated in some of the TGs. Commonly-used laboratory strains whose
tumour profiles are well-known are generally preferred.

b) Group size. At Tleast 50 male and 50 female rodents are required for
each dose level and for the control(s). If interim sacrifices are
planned, the number should be increased accordingly.

5.2.2. Treatment
a) Dose levels. Three dose levels are recommended so that information on
the dose-response relationship can be obtained.

i) The Tlow dose should not interfere with the normal growth,
development and longevity of the animals, or otherwise give any
indication of toxicity. In general, the low dose should not be
less than 10% of the high dose (QECD, EEC, UK/HSC, EPA/TSCA).

i1) The intermediate dose should be in the mid-range between the high
and the Tow dose. OECD and EPA/TSCA mention the use of
toxicokinetic properties of the chemical, if known, in setting
the intermediate dose.

1ii) The high dose should be sufficiently high to elicit signs of
minimal toxicity (e.g. a depression of body-weight gain of less
than 10%) without substantial alteration in the normal lTife-span
due to effects other than tumours (except EPA, TSCA and FIFRA),



-16-

b) Duration of treatment. This depends on the normal 1ife-span of the

strain of test animal. In general, for mice the test is terminated at
18 months, and for rats at 24 months. With certain strains of mice or
rats of greater longevity or Jlow spontaneous-tumour rate the
termination may be extended to 24 or 30 months, respectively.
Alternatively, termination of the study is acceptable when the number
of survivors in the lowest dose or control group falls to 25%. When
there is an apparent sex difference in response, the results from each
sex should be considered separately.

"For a negative test to be acceptable"(OECD, EEC, UK/HSC) not more
than 10% of any group may be lost because of autolysis, cannibalism or
management reasons, and survival of all groups should be at least 50%
at 18 and 24 months in the case of mice and rats, respectively.

5.2.3. Study observations

a)

Clinical data. The animals are observed daily by physical examination.
Special attention must be paid to tumour development. The time of
onset, Tlocation, dimensions, appearance and progression of each
grossly visible or palpable tumour should be recorded. Detailed
clinical examination of sick animals 1is necessary to provide a

diagnosis.

b) Haematology. At 12 and 18 months and at sacrifice a blood smear is

obtained from 10 animals/sex/group (EPA/FIFRA) or from all of the
animals (all other TGs). A differential blood cell count is performed
on samples-of the animals in the highest dose group and the controls.
If necessary, it is performed on samples of the next lower dose group
as well and also on sick animals.

Post-mortem examinations. Complete gross pathology should be carried
out on all animals. A1l visible tumours, and lesions suspected of
being tumours, should be preserved. Organs and tissues of all animals

should be preserved for microscopic examination. Organ weight
determinations are requested by EPA/FIFRA and Japan/MAFF,

Histopathology should be performed :
i) on all grossly visible tumours, or lesions suspected of being
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tumours, in all groups;

ii) on all preserved organs and tissues of the animals that died or
were killed during the study;

iii) on all preserved organs and tissues of the highest dose group and
controls;

iv) on the organs or tissues of all animals in the study in which
significant differences in hyperplastic, pre-neoplastic or
neoplastic lesions are observed between the highest dose and
control groups;

V) if excessive early deaths or other substantial alterations occur
in the highest dose group, in which case the gqroup at the next
lower dose level should be examined as described for the highest
dose group.

6. COMBINED CHRONIC TOXICITY/CARCINOGENICITY STUDIES

6.1.

6.2.

Introduction

The objective of a combined chronic toxicity/carcinogenicity study is to
determine the effects of a substance in a mammalian species following
prolonged and repeated exposure. The design and conduct of the study,
according to the OECD, EEC, Japan/MAFF, and EPA (TSCA and FIFRA)
quidelines, should allow neoplastic effects to be detected and carcinogenic
potential and general chronic toxicity to be determined. There is no UK/HSC
guideline for such a study.

Discussion of Guidelines,

The quidelines have common general requirements, but there are numerous
differences in detail.

6.2.1. Animal criteria - Species. Generally only one species, preferably the

rat, is required for a combined chronic toxicity/carcinogenicity study.
If other species (e.g. dog, mouse, hamster) are used, most gquidelines
request a reason for their selection. For a valid assessment, the strain
selected should be susceptible to the carcinogenic or toxic effect of the
class of substance being studied and should not have too high a
spontaneous-tumour background. Commonly-used laboratory strains should be
employed. If interim sacrifices are planned, the number of animals should
be increased by the number scheduled for sacrifice.
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6.2.2. Treatment

6.2.2.1.
a)

Special requirements for the carcinogenicity part

Dose levels, group size. In assessing carcinogenicity, at least three

dose levels should be used in addition to the concurrent control

group. The selection of these dose levels is usually based on existing

data, preferably on the results of a subchronic study. There should be
at least 50 males and 50 females in these groups. The dose levels are
as follows :

i) The lowest dose level should produce no evidence of toxicity. In
general, it should not be less than 10% of the high dose (OECD,
EEC).

ii) The intermediate dose level(s) should "produce minimal observable
toxic effects" (EPA, TSCA and FIFRA) or '"be established in a
mid-range between the high and low doses" (OECD, EEC).

iii) The highest dose level should elicit "signs of minimal toxicity"
(OECD, EEC, Japan/MAFF) or "signs of toxicity" (EPA, TSCA and
FIFRA) without substantial alteration of the normal life-span due
to effects other than tumours.

"For a negative test to be acceptable"(0OECD, EEC, UK/HSC) not
more than 10% of any qroup may be lost because of autolysis,
cannibalism or management reasons, and survival of all groups
should be at least 50% at 18 and 24 months in the case of mice
and rats, respectively.

Duration of study. According to all guidelines (except Japan/MAFF) the

termination of the carcinogenicity part of the study should be at 18
months for mice and hamsters and 24 months for rats. However, with
certain strains of animals of greater longevity and/or low spontaneous
tumour rate, termination should be at 24 months for mice and hamsters
and 30 months for rats. Alternatively, the OECD and EEC quidelines
permit termination of the study if the number of survivors in the Tow
or middle dose, or control, group falls to 25%. [If there is an
apparent sex difference in response, the studies on each sex should be
terminated separately. The Japan/MAFF quidelines do not specify
exactly how long this part of the study should last, but suggest that
the duration encompasses most of the normal life-span.
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Special requirements for the chronic toxicity part

Dose levels/satellite groups. For the assessment of chronic toxicity,
the carcinogenicity study is supplemented with one or more treated
satellite groups and a control satellite group. The various reqgulatory
authorities require a different number of animals for these groups.
The highest dose for satellite animals should produce "frank toxicity"
(OECD; EPA, TSCA and FIFRA and Japan/MAFF) or "definite signs of
toxicity" (EEC) in order to elucidate a toxicological profile of the
test substance.

Duration of study. In general, the satellite dose group(s) and the
concurrent satellite control group kept for evaluation of chronic
toxicity should be retained for at least 12 months. According to
EPA/FIFRA the satellite groups should be dosed for 12 months in the
case of chemicals not used in food, and at least 24 months for
chemicals which are used in food, while Japan/MAFF suggests a dosing
period for the satellite animals of 24 months (rat) or 18 months
(mouse). These animals should be scheduled for sacrifice such that an
estimate of test substance-related pathology, uncomplicated by

geriatric changes, can be made.

6.2.3. Study observations.

a)

Clinical data. Clinical examinations should be made at least once per

day. Additional observations should be made daily, with appropriate
action to minimise the loss of animals. Special attention must be paid
to tumour development. The time of onset, location, dimensions,
appearance and progression of each grossly visible or palpable tumour,
and the time of onset and progression of toxic conditions, should be
recorded.

Only the two EPA guidelines and those from Japan/MAFF require
ophthalmology prior to administration of the test substance and at
termination of the study.

Haematology, clinical chemistry and urinalysis. Haematological
examinations should be performed on blood samples collected from 20
(OECD, EPA/TSCA) or 10 (EEC, EPA/FIFRA, Japan/MAFF) rats/sex of all
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groups. If possible, these samples should be taken from the same
animals at each interval.

Blood sampling should take place at 3 months, 6 months, at
approximately 6-month intervals thereafter and at termination (0ECD,
EEC, EPA/TSCA), or at approximately 6-month intervals and at
termination (EPA/FIFRA, Japan/MAFF). If haematological effects are
found in the subchronic study, Japan/MAFF requires an additional
examination after 3 months.

The TGs, with the exception of Japan/MAFF, require differential
blood-cell counts in animals of the control and highest dose groups.
In addition, if there is a major discrepancy between the highest dose
group and the controls, these investigations should be performed also
for the next lower dose group(s). If clinical observations suggest a
deterioration in health of the animals during the study, a
differential blood count 6f the affected animals should be performed.

Individually-specified determinations of clinical chemistry on blood
should be carried out at approximately 6-month intervals and at
termination (OECD, EEC, EPA/FIFRA, Japan/MAFF), or just prior to the
initiation of dosing, near the middle, and at the end of the test
period (EPA/TSCA). Blood samples for clinical chemistry measurements
should be drawn from at least 10 rats/sex of all groups and, if
possible, from the same rodents at each time interval. Determinations
of electrolyte balance, carbohydrate metabolism, and Tiver and kidney
function are considered appropriate to all studies. The selection of
specific tests should be influenced by any available observations on
the mode of action of the substance.

Urine samples should be collected for analysis from 10 rats/sex of all
groups, if possible from the same rats and at the same intervals as
for the haematological examination. The determinations should be made
on samples from either individual animals or on a pooled
sample/sex/group.

Post-mortem examinations. A complete gross examination of all animals

in the experiment should be made.
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A limited number of organs should be weighed from at least 10
animals/sex/group (OECD; EEC; EPA, TSCA and FIFRA). The Japan/MAFF
requires that organs should be weighed from all animals of the main
groups and at least 10 animals/sex of the satellite groups. It is not
clearly specified whether this includes all animals which died or were
killed in a moribund condition during the study.

The histopathology requirements are almost, but not exactly, identical

in the various quidelines. Histopathology should be performed:

i) on all target organs and gross lesions (including tumours, and
lesions suspected of being tumours) in all animals;

i1) on lungs, Tlivers and kidneys of all animals (EPA, TSCA and FIFRA;
Japan/MAFF).

ii1) on all preserved organs and tissues of all animals that died or
were sacrificed during the study;

iv) on all preserved organs and tissues of animals in the control and
high dose group(s);

V) if an excessive number of early deaths, or other problems, occur
in the high dose gqroup, complete histopathology should be
performed on the group at the next dose level;

vi) if the experiment gives evidence of a substantial alteration of
the animals' normal longevity, or the induction of effects that
might lead to a toxic/neoplastic response, the group at the next
lower dose level should be examined.

6.3. Inconsistencies
There are some inconsistencies within some of the individual gquidelines :
6.3.1. The OECD-quidelines require 10 animals/sex for the satellite control
group on the one hand, and blood sampling from 20 animals/sex of all
groups on the other.
6.3.2. For an assessment of chronic toxicity in a combined study the regulatory

guidelines require at least one treated and one control satellite group
on the one hand, and haematological examinations on 20 (OECD) or 10 (EEC;
Japan/MAFF; EPA, TSCA and FIFRA) rats/sex of all groups on the other. To
take these differing requirements into account would mean that either
animals scheduled for the carcinogenicity part of the study have to be
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taken for blood examinations, which might affect some blood parameters
(e.qg. proliferative response of bone marrow or immune status) of these
animals, or that the number of satellite groups has to be increased to
such an extent that there are satellite groups for all dose levels.

According to the OECD, EEC and EPA/TSCA gquidelines, the haematological
examinations should be performed at 3 months, 6 months, at approximately
6-month intervals thereafter and at termination, while clinical chemistry
determinations should be carried out at 6-month intervals and at
termination (OECD, EEC), or Jjust prior to the initiation of the study,
near the middle and at the end of the dosing period (EPA/TSCA). In both
cases the fact that haematological and clinical chemistry investigations
are, in practice, carried out at the same time of sampling is not taken
into consideration.

Differential blood counts are required on animals of the control and
highest dose groups, but it is not specified whether it is the highest
dose group from the sateilite animals or the highest dose group from the
animals scheduled for the carcinogenicity assessment. If clinical
observations suggest a deterioration in the health of animals during the
study, a differential blood cdunt of the affected animals (from animals
scheduled for chronic toxicity and carcinogenicity evaluation?) is
required.

Both EPA gquidelines require, for the selection of the intermediate dose
level, that: "Ideally the intermediate dose level(s) should produce
minimal observable toxic effects" and for the high dose level, that
“,..it should elicit signs of toxicity...". These requirements are
correct for the chronic toxicity assessment but not necessarily for the
carcinogenicity assessment because, for the latter, the high dose "should
elicit signs of minimal toxicity" (see EPA/TSCA and FIFRA carcinogenicity
guidelines).

The TGs emphasise the preference for the rat as the species for combined

chronic toxicity-carcinogenicity studies and the texts of these
quidelines consistently refer to the use of the rat or other rodents.
However, there is an inconsistency in the OECD TG in the case of organ
weight measurements where reference is also made to non-rodents. A
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similar 1inconsistency exists in the EPA/TSCA and Japan/MAFF TGs for
histopathology where reference is again made to non-rodents.

7. REPRODUCTIVE TOXICITY
7.1. Introduction

The purpose of reproductive toxicity studies in mammals is to establish
whether exposure to a chemical affects fertility, and prenatal and/or
postnatal development (ECETOC, 1983). For assessing such effects there are
several methods which differ with regard to the periods of exposure. In the
so-called teratogenicity studies, (cf. D. Recommendations - 7) animals are
exposed during a defined period of pregnancy to assess the influence of the
chemical on the intra-uterine development of the conceptus. A1l
authorities have published gquidelines for teratogenicity studies
(preferably oral). EPA/TSCA (1983-1984) has now issued an additional
guideline for an "Inhalation Developmental Toxicity Study". In one- or
two-generation reproductive toxicity studies according to OECD and EEC, the
parental animals and their progeny are exposed throughout their entire
reproductive lifespan. EPA (TSCA and FIFRA) and Japan/MAFF have no
guideline for a one-generation study, and the UK/HSC does not specify a
two-generation study.

7.2. Teratogenicity studies

7.2.1., Animal criteria

a) Species. In all guidelines studies on at least two species, i.e. a
rodent and a non-rodent, are required. The rat is the preferred
rodent, but the mouse and hamster are mentioned as suitable
alternatives. The rabbit (a lagomorph) is the unanimously recommended
non-rodent.

Commonly-used 1laboratory animal strains should be employed in all
quidelines. The strains "should not have low fecundity". The animals
should be responsive to teratogens or ‘'developmental toxins"
(EPA/TSCA).

b) Age at start of study. Young mature virgin females of comparable age
and size should be used. They should be acclimatized for at least five
days prior to the start of study (OECD, EEC, UK/HSC). EPA (TSCA and
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FIFRA) and Japan/MAFF require young pregnant animals and do not
consider an acclimatisation period.

c) Group size. A1l quidelines require at least 20 pregnant rats, mice or
hamsters, or 12 pregnant rabbits, per group. The objective is to
ensure that the number of pups and (in the case of EEC and UK/HSC)
litters, is sufficient to permit a valid evaluation.

d) Caging. The animals should be caged individually (OECD, EEC, UK/HSC;
and EPA/TSCA for inhalation studies only).

7.2.2. Treatment
a) Dose levels/No. of control groups. Groups of at least three dose
levels and a control group are required. EPA (TSCA and FIFRA) require
a concurrent untreated or sham-treated control group. If the test
substance is administered in a vehicle, OECD, EEC, and UK/HSC also
recommend a vehicle control group. If a vehicle is used, it should be

non-toxic or its toxicological properties should be understood. It
should not be teratogenic or affect reproduction.

The dose Tevels are set as follows :

i) The low dose level should have no observable effects attributable
to the test substance.

ii) The intermediate dose level is specified as the geometric mean
between the low and high dose levels (OECD, EEC and UK/HSC).
EPA/TSCA specifies that, ideally, this dose should cause minimal
toxic effects in the mother. It also requires that if more than
one intermediate dose level is used, the concentrations should be
spaced to produce a gradation of toxic effects.

iii) The high dose level, unless limited by the physical/chemical
nature or biological effects of the test substance, should
ideally induce overt maternal toxicity, e.g. weight loss. There
shouid be no more than 10% of maternal deaths .

If, in a "1imit test", a dose level of at least 1000 mg/kgbw orally,
or 5 mg/1 by inhalation, produces no evidence of embryotoxicity or
teratogenicity, studies at other dose levels may not be necessary.
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b) Route of administration. A1l gquidelines recommend administration by
stomach tube (gavage). With the exception of Japan/MAFF, other routes
of exposure are also acceptable as alternatives if they represent

better the Tikely routes of human exposure. The test substance should
be administered at approximately the same time each day. In inhalation
studies whole-body exposure is preferred.

c) Duration of treatment. Treatment of pregnant females should cover the

period of major organogenesis. The treatment period is the same in all
guidelines. Japan/MAFF mentions an additional treatment period for the
rat. Alternatively, the dosing period may be extended up to
approximately one day before the expected date of delivery. The day on
which vaginal plug and/or spermatozoa are observed is designated day 0
of pregnancy. If, alternatively, day O is based on the observation of
mating or on artificial insemination, OECD, EEC, UK/HSC, EPA/FIFRA and
Japan/MAFF require postponement of the beginning and the end of the
treatment period by one day.

d) Frequency of dosing. The animals should be dosed daily during the

treatment period, in inhalation studies for at least 6 hours per day.

7.2.3. Study observations

a) Clinical data

i)  Body weight and food consumption should be measured weekly.

ii) Clinical signs and mortality. Observations for signs of
toxicity, including time of onset, deqree and duration, are
required at least once per day, except in the EPA/FIFRA guideline
which requires observation at least weekly. Additional daily
observations should be made and appropriate actions taken to
minimise loss of animals. Post-treatment observation should be
continued until one day prior to term (OECD, EEC and UK/HSC). A1l
guidelines except Japan/MAFF include a Tist of clinical
parameters to be examined. Females showing signs of abortion or
premature delivery, or which are moribund, should be sacrificed.

b) Post-mortem examinations

i)  Gross pathology. Most of the guidelines require that all animals
which are found dead during the study or are sacrificed during,
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or at the end of, the test period should be examined
macroscopically for structural or pathological changes which may
have influenced pregnancy.

ii) Examination after Caesarean section or death. At necropsy the
uterus should be removed. The number of 1live foetuses and
embryonic or foetal deaths should be determined. The time of
death in_ utero should be estimated. In addition, counting of
corpora lutea in rats and rabbits is recommended. The weight of
the gravid uterus should be recorded (EPA/TSCA).

111) Examination of foetuses. A1l foetuses should be externally
examined. Their sex, and individual body weights or the litter
weights (EPA/FIFRA and Japan/MAFF), should be determined.

iv) Preparation and morphological examination of foetuses.In rodents,
one-third to one-half of each 1itter should be prepared and
examined for skeletal anomalies and the remainder prepared for
examination of soft-tissue anomalies. In non-rodents, each foetus
should be examined for visceral anomalies by dissection, and
subsequently processed and examined for skeletal anomalies.
According to UK/HSC the examination of the foetuses should
include growth retardation, delayed ossification and
haemorrhages.

7.3. One- and Two-generation Studies

7.3.1., Animal criteria

a) Species. The studies should preferably be conducted with rats. The
mouse is also mentioned as a suitable species (OECD, EEC, EPA/FIFRA).
If other species are used, the reason(s) for their selection should be
provided (EPA, TSCA and FIFRA). Strains with low fecundity should not
be used.

b) Age at start of study. Males should be between 5 and 9 weeks old (OECD
and EEC), about 8 weeks old (EPA, TSCA and FIFRA) or weaned
(Japan/MAFF). Females should be about 8 weeks old (EPA, TSCA and
FIFRA), or weaned (EEC and Japan/MAFF). A1l animals should be
acclimatized for approximately one week prior to the start of the
study (OECD, EEC, Japan/MAFF),
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c) Group size. Most TGs require sufficient animals to yield about 20

pregnant females at or near term, whereas UK/HSC recommends 20
lTitters. EPA (TSCA and FIFRA) and Japan/MAFF require at least 20
males. The OECD, EEC and UK/HSC guidelines give no precise information
on the number of males. This can be calculated according to a mating
ratio of 1 male to 1 or 2 females.

d) Caging. AIT gquidelines, except UK/HSC (which does not mention it),

require separate caging only for pregnant females or females near
parturition,

7.3.2. Treatment
a) Dose levels/No. of control groups. At least three dose levels and a

control group are required. EPA (TSCA and FIFRA) require a concurrent

control group. A control group receiving the vehicle in the largest

volume, as at the highest dose level, should be included if the test

substance is administered in a vehicle. The vehicle should be without

toxic effects. If a test substance causes reduced dietary intake, the

use of a paired-fed control may be considered necessary (OECD, EEC).

The following criteria are also specified :

i) Ideally the Tow dose should not be expected to show any evidence
of toxicity to parent animals and offspring.

ii) For the intermediate dose(s) there should, ideally, be only
minimal toxic effects attributable to the test substance (0ECD;
EEC; EPA, TSCA and FIFRA; Japan/MAFF).

iii) Unless limited by the physical/chemical nature or biological
effects of the substance, the high dose level should ideally
induce toxic effects but no mortality in the parent (P) animals.

According to the EEC guidelines for one- and two-generation studies,
and the OQOECD quidelines for one-generation studies, if the test
compound produces no evidence of toxic effects at a dose level of at
least 1000 mg/kgbw ("limit test") then studies at other dose levels
should not be considered necessary.

Route of administration. The chemical should be administered in the

diet or drinking water. Other suitable routes are also acceptable. If
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the dermal or inhalation route of administration 1is used,
justification for its selection should be provided (EPA/TSCA).

c) Duration of treatment. Male rats of the P-generation should be treated

for at least one complete spermatogenic cycle, i.e. 8 to 10 weeks
prior to the mating period, while male mice should be treated for 8
weeks. Treatment should be continued throughout the mating period
(UK/HSC; EPA, TSCA and FIFRA) and up to the weaning of the F1
offspring (Japan/MAFF). The females of the P-generation must be
treated for at least two complete oestrous cycles, i.e. 2 or 3 weeks
prior to mating and throughout the mating, pregnancy and lactation
periods until the F1 offspring are weaned. EPA (TSCA and FIFRA) and
Japan/MAFF require treatment of the females for at least 8 weeks.
Treatment of males and females of the F1 generation should start after
weaning and end with their sacrifice.

d) Frequency of dosing. Continuous dosing in the diet or drinking water,

or daily dosing by gavage or with capsules, is required. In the latter
case the test substance should be administered at approximately the
same time each day and the dose should be adjusted periodically
according to body weight.

7.3.3. Procedure
a) Mating

i) P generation. A1l guidelines except those of the UK/HSC (not
mentioned) require mating of one female and one male until the
female is pregnant or 3 weeks have elapsed (failure to conceive).
The OECD and EEC guidelines also permit mating of 1 male with 2
females. During the mating period the female should always be
mated with the same partner.

ii) F1 generation. In all two-generation studies, one male and one
female of each litter are selected at random for cross mating
with the young of another litter of the same dose group. The
mating period starts when rats are at least 13 (OECD, EEC) or
approximately 17 (EPA/FIFRA) weeks old and mice are at least 11
weeks old.

iii) The possibility of using a second litter is mentioned in the OECD
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guideline for the two-generation study and in the UK/HSC
quideline for the one-generation study.

b) Proof of fertility. The females should be examined each morning for
the presence of sperm and/or vaginal plugs. The day on which the

females are impregnated is designated day 0 of pregnancy. Partners
which fail to mate should be mated with sires or dams of proven
fertility. A1l guidelines except UK/HSC state that pairs which fail to
mate should be examined to determine the cause of the apparent
infertility. This may involve such procedures as additional
opportunities to mate with other proven sires or dams, examination of
the oestrous cycle or spermatogenesis, and microscopic examination of
the reproductive organs.

c) Rearing. The dams are allowed to litter normally and rear their
progeny to the stage of weaning (0ECD, EEC, UK/HSC). The OECD and EEC
also recommend rearing litters of standardised size. In this case the
litter size is reduced to 4 male and 4 female young between days 1 and
4 (EEC), or on day 4 (OECD), after birth. EPA (TSCA and FIFRA) and
Japan/MAFF mention only "standardised rearing" in the same manner as
OECD. In some gquidelines (OECD for both one- and two-generation
studies, EEC and EPA/TSCA for two-qéneration studies) the adjustment
of litters of less than 8, or the elimination of runts only, is not
considered appropriate.

7.3.4. Study observations
a) Clinical data
i) Body weight. The parental animals should be weighed on the first

day of dosing and weekly thereafter.
i1) Food consumption. Measurement of food consumption is specified

only by OECD and EEC. The OECD gquidelines for both studies and
the EEC quidelines for two-generation studies recommend weekly
measurement, with optional daily measurements during pregnancy.
For one-generation studies, the EEC recommends daily measurements
until mating and weekly measurements after parturition, but
measurements during pregnancy are not mentioned.

iii) Clinical examination. The general condition of the animals
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should be checked at Tleast once daily throughout the study
period. Changes in behaviour, signs of difficult or prolonged
parturition, signs of toxicity, and mortality should be recorded.

The UK/HSC quidelines do not mention the above three items.
Examination of litters. As soon as possible after delivery, the

number of stillborn and live young, the sex (only OECD and EEC) of
the young and the presence of gross anomalies should be examined.

Most quidelines require that dead and moribund pups, and pups
sacrificed on day 4 after birth for litter standardisation, be
examined for possible defects. Live offspring should be counted and
weighed directly after birth, or on the morning after birth; on
other days defined in the TGs; and thereafter weekly up to the end
of the study. Most guidelines require a record of physical or
behavioural changes in dams and offspring. The UK/HSC mentions
observation of postnatal development, without further details.

Dates of sacrifice. According to most quidelines, parental males of

the P and F1 generations should be sacrificed at the end of the
mating period or if they are no longer necessary for the assessment
of reproductive effects. The parent (P) and F1 females selected for
mating should be sacrificed after weaning of their offspring (EPA,
TSCA and FIFRA; Japan/MAFF) or when they are no longer needed for
the assessment of their reproductive performance (OECD, EEC). F1
animals not selected for mating and F2 offspring should be
sacrificed after weaning. UK/HSC does not specify dates of

sacrifice.-

Post-mortem examinations.

i) Gross pathology. After sacrifice or intercurrent death, all

animals should be examined macroscopically and particular
attention paid to the reproductive organs. The OECD and EEC
quidelines for one-generation studies require preservation of
the target and reproductive organs of all parental animals. For
two-generation studies the TGs require preservation of these
organs from animals selected for mating, while Japan/MAFF
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requires preservation of the vreproductive organs of all
animals.
ii) Histopathology. In most quidelines, the selection of organs

to be examined in all parental P and F1 animals is almost
identical. Generally, the animals of the highest dose and
control groups have to be examined histopathologically,
although OECD and EEC state that this should be undertaken only
if the organs have not been examined in other multiple-dose

studies. In the two-generation studies, histopathology 1is
limited to the animals selected for mating. When gross
pathological changes are detected, the organs and tissues of
all animals in all dose groups should be examined
microscopically. The OECD and EEC also recommend examination of
all animals which die intercurrently, and microscopic
examination of the reproductive organs of animals suspected of
being infertile.

C. DIFFERENCES BETWEEN OECD
AND OTHER GUIDELTINES

1. SUBCHRONIC TOXICITY STUDIES (see Appendix 2)
1.1. Animal criteria - species. EPA/TSCA and EPA/FIFRA require rodent species,

preferably the rat, to be wused in inhalation studies, and require
justification for the use of another mammalian species, which implies that
non-rodents are also allowed.

1.2. Clinical data
a) Food consumption. In the text of some quidelines (including OECD) it
ijs stated that there is no need to measure food consumption if the

test substance is administered in the drinking water. Other quidelines
require the weekly measurement of food consumption in all cases.

b) Ophthalmology. The number of animals per qroup, number of groups
and/or time of investigation in the EPA/TSCA and Japan/MAFF
requirements differ from those of the OECD TGs.
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Haematology, clinical chemistry and urinalysis. The number of animals per

group and the time of investigation for haematology and clinical chemistry
in the EPA/TSCA requirements differ from those of the OECD TGs.

Post-mortem examinations. EPA (TSCA and FIFRA) and Japan/MAFF require full
histopathology on all rodents that died or were killed during the study. In

the various subchronic studies there are many discrepancies concerning the
organs to be routinely investigated microscopically, or after indications
of signs of toxicity or target organ involvement.

The OECD, EEC and UK/HSC restrict the histopathological examination of
non-rodents initially to animals of the control and high dose groups,
whereas the other TGs require this for all non-rodents of all groups.

2. CHRONIC TOXICITY STUDIES

There are several differences in detail as can be seen from Appendix 3. The

major ones are as follows.

2.1.

2.2.

2.3.

2.4,

Species. The OECD does not see the need for a second species unless
circumstances require it. The EPA (TSCA and FIFRA) and Japan/MAFF
specifically request a second species (dog preferred) for chronic toxicity
testing. ‘

Duration of treatment. Japan/MAFF advocates a period of longer than 12

months for rodents, e.g. 18 months for mice or 24 months for rats.

Food and water consumption. While OECD and Japan/MAFF mention measurements

of only food intake, EEC asks for measurements of food intake and water
consumption when the test substance is administered in the drinking water,
EPA/TSCA asks for food or water consumption depending on the route of
administration, while EPA/FIFRA does not specify this exactly.

Haematology,clinical chemistry and urinalysis. There is some inconsistency

within the OECD gquidelines in that the frequency of testing for blood
clinical chemistry (every 6 months) is different from that for haematology
and urinalysis (3 and 6 months, and then every 6 months). Normally,
EPA/FIFRA and Japan/MAFF do not require blood sampling for haematology and
urinalysis at 3 months. EPA (TSCA and FIFRA) do not specify exact timings
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for clinical chemistry analysis but use the terms "prior to initiation of
dosing", "near the middle" and "at the end of the test period"(TSCA) and
"at the beginning, at the middle and at the end of the test period"(FIFRA).

Organ weights. There are some differences between guidelines concerning the
tissues to be weighed. For rodents and non-rodents, EPA/FIFRA does not
require weighing of the adrenals. Also, EPA/FIFRA and Japan/MAFF require
only the testes to be weighed, in contrast to the other TGs which require
the weights of gonads. For non-rodents EPA/FIFRA does not require thyroids
to be weighed. It is not clearly specified whether these determinations
should also be made on all animals which died or were killed in a moribund
condition during the study.

Histopathology - EPA (TSCA and FIFRA) and Japan/MAFF require organs and

tissues from all non-rodents to be examined microscopically, in contrast to
the more limited requirement of OECD and EEC, i.e. examination of control
and high dose animals plus any which died or were sacrificed during the
study. Japan/MAFF and EPA (TSCA and FIFRA) require examination of lungs,
liver and kidneys of all rodents.

. CARCINOGENICITY STUDIES (see Appendix 4)

A review of the five TGs shows an overall comparability. The differences that

3.1.

3.2.

do occur can be explained by the different regulatory status of the
guidelines (cf. section B.1).

Species/strain. The preferred strain in the OECD TG is one with a Tow

incidence of spontaneous tumours. In the UK/HSC gquideline, inbred or F1
hybrid strains are also accepted. The more practical phrase "commonly used
laboratory strain" covers the actual situation in each laboratory.

Size of qroups. EPA/FIFRA and Japan/MAFF indicate under "number of animals"

that 50% or more should survive after 15 months in mice and 18 months in
rats, and 25% or more at 18 months for mice and 24 months for rats. It is
not made clear whether this provision relates to interim sacrifices, dose
selection, or is a validation criterion for the test.
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. Route of administration. Both EPA TGs describe dermal administration in

some detail, while the others do not give details of this route or do not
mention it.

. Food and water consumption. While OECD and Japan/MAFF mention measurements

of only food intake, EEC asks for measurements of food intake and water
consumption when the test substance is administered in the drinking water.
EPA/TSCA asks for food or water consumption depending on the route of
administration, while EPA/FIFRA does not specify this exactly.

. Haematology. EPA/FIFRA require a blood smear from 10 animals/sex/group. The

other TGs require it for all animals.

. Organ weights. Only EPA/FIFRA and Japan/MAFF request organ weights for

liver, kidneys, brain and testes for 10 animals/sex/group.

. Histopathology. Only Japan/MAFF and EPA/FIFRA ask for an inspection of

lungs, liver and kidneys of all animals.

. COMBINED CHRONIC TOXICITY/CARCINOGENICITY STUDIES (see Appendix 5).

Number of animals in the satelilite groups. While OECD and EEC ask for 10

males and 10 females in the satellite control qroup-and 20 males and 20
females in the satellite dose group(s), EPA/TSCA and Japan/MAFF require 20
males and 20 females in all satellite groups. EPA/FIFRA requires 10 males
and 10 females in the satellite control group, but does not exactly specify

the number in the satellite dose group(s).

. Duration of treatment for the satellite groups. Japan/MAFF suggests a

dosing period .of 24 months (rat) or 18 months (mouse) for the satellite
animals. EPA/FIFRA asks for a duration of at least 24 months in the special
case of food additives.

. Food and water consumption. While OECD and Japan/MAFF mention measurements

of only food intake, EEC asks for measurements of food intake and water
consumption when the test substance is administered in the drinking water.
EPA/TSCA asks for food or water consumption depending on the route of
administration, while EPA/FIFRA does not specify this exactly.
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4.4, Haematological examinations. These are performed on blood samples in 10
rats/sex of all groups (EEC, EPA/FIFRA, Japan/MAFF).

4.5, Blood sampling and urine collection. EPA/FIFRA and Japan/MAFF require blood
sampling and urine collection for the first time after approximately
6-months study duration. If haematological effects are found in the
subchronic toxicity study, JAPAN/MAFF requires an additional examination
after 3 months.

4.6, Clinical chemistry determinations. EPA/TSCA requires only 3 clinical

chemical determinations, one just prior to the initiation of dosing
(base-1ine data), and one near the middle and another at the end of the
test period.

4.7. Organ weights. There are some differences between the quidelines in the
detailed tissues to be weighed at necropsy. EPA/FIFRA does not require
adrenals, and EPA/FIFRA and Japan/MAFF require (from the gonads) only the
testes, in contrast to all other gquidelines which require testes and
ovaries. Japan/MAFF requires organ weights from all animals of the main

groups and from at least 10 animals/sex of the satellite groups.

5. REPRODUCTIVE TOXICITY STUDIES
There are some differences between the various guidelines as already listed
in Appendices 6-7-8 and discussed above. Some TGs give detailed instructions
about individual parameters, whereas other quidelines fail to mention some of

them or do not specify them exactly. Only the major differences between the
OECD and other guidelines are outlined below.

5.1. Teratogenicity (Appendix 7)
In contrast to the other authorities, the EPA/TSCA quideline in its latest
1984 version designates this study as a "Developmental Toxicity Study". For
this reason the adverse effect on the conceptus is defined as developmental

toxicity in Appendix 7.

5.1.1. Animal criteria; size of groups. The EEC and UK/HSC quidelines require
the use of a sufficient number of pregnant animals to ensure that the

number of pups and litters produced is sufficient for evaluating the
teratogenic potential of the substance.
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5.1.2. Treatment; dose levels / No. of groups. EPA (TSCA and FIFRA) and
Japan/MAFF require either a vehicle control group if the test substance
is administered in a vehicle or an untreated or sham-treated control. EPA
(TSCA and FIFRA) require a concurrent control or vehicle control group.
According to the EPA/TSCA quideline, the females treated with the
intermediate dose(s) should ideally show minimal observable toxic
effects.

5.1.3. Study observations; clinical signs/mortality. According to EPA/FIFRA not
more than 10% of animals in any test group should be lost by cannibalism.

5.1.4. Post-mortem examinations; examinations after Zaesarean section or death.
EPA/TSCA additionally requires weighing of *the r:terus.

5.2. One- and two-generation studies (Appendices 8-9)

The UK/HSC has not published a guideline for two-generation studies but
mentions that in some circumstances two- or three-generation studies may be
carried out. EPA (TSCA and FIFRA) and Japan/MAFF have no quideline for
one-generation studies. EEC and Japan/MAFF mention the possibility of
three-generation studies. There is a difference in terminology in the
headings of these TGs. In contrast to OECD, EPA (TSCA and FIFRA) designate
the two-generation study as "Reproduction and Fertility Effects" and
Japan/MAFF as "Reproduction Study".

5.2.1. Animal criteria.
a) Age at start of study. A1l TGs, except the OECD gquideline for
two-generation studies, specify the initial age of the female animals.

b) Size of group. The EPA (TSCA and FIFRA) and Japan/MAFF gquidelines
specify the number of males per group. The UK/HSC defines the size of
groups by the number of litters and not by the number of pregnant
females.

5.2.2. Treatment
a) Dose levels/No. of groups.
i) EPA (TSCA and FIFRA) guidelines for two-generation studies state
that where there is a "usable" estimation of human exposure, the
lowest dose should exceed this.
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ii) For two-generation studies the EPA (TSCA and FIFRA) quidelines
additionally recommend that if more than one intermediate dose is
administered they should be spaced to produce a gradation of
toxic effects.

i11) According to the EPA TGs the highest concentration of the test
compound in the diet should not exceed 5%. In the Japan/MAFF
quideline only the toxicity to the dams 1is considered for the
choice of the highest concentration.

Treatment period. EPA (TSCA and FIFRA) and Japan/MAFF mention a
shorter duration of treatment of the males of the P-generation prior

to mating but also treatment throughout the mating period. Treatment
of males during the mating period is also recommended by the UK/HSC
guidelines (in which "breeding cycle" 1is added in brackets but no
definition of this is given). In females the treatment prior to mating
should be prolonged to 8 weeks according to EPA (TSCA and FIFRA) and
Japan/MAFF.

Japan/MAFF recommends, when deemed necessary, treating the animals of
the Fz-qeneration after weaning.

Rearing. EPA (TSCA and FIFRA) and Japan/MAFF recommend the rearing of
litters of standardised size. If litter sizes are standardised, the
EEC in both gquidelines recommends selection of the pups for further
rearing between day 1 and 4, but the other gquidelines on day 4 after
birth.

5.2.3. Study observations; examination during lactation. In the EPA/TSCA and

Japan/MAFF guidelines, individual weighing of the pups is required.

D.RECOMMENDATIONS FOR HARMONISATION

1. GENERAL RECOMMENDATIONS
The objectives of a toxicity study will vary according to the intended

of, the expected human exposure to, and the physico-chemical properties
the test substance. There is thus a need for sufficient flexibility in
TGs to allow these to be taken into account when planning, executing

use
of,
the
and



-38-

reporting a study. The TGs should be sufficiently detailed to give guidance
on the overall design of a study and the individual TGs should be consistent
as far as possible on these points, i.e. they should be harmonised.
Variations should be allowed provided that the reasons for them are
explained.

The OECD TGs and the Principles of Good Laboratory Practice (OECD, 1981-a)
provided the basis for an agreement on the Mutual Acceptance of Data and on
May 12th, 1981 were adopted by the OECD Council representing 24 member
countries (OECD, 1981-b). Although the OECD TGs are considered to be the most
appropriate basis for comparisons it is apparent that they need updating.
During this updating the OECD should consider the improvements introduced in
other TGs (e.g. EEC). When a TG for individual stucies is redrafted, more
consideration should be given to its relationship with the other study
designs.

The Task Force recognises that there are some areas in the TGs requiring
scientific comment on their relevance (e.q. some of the biochemical
parameters), but it was felt that this did not come within its remit for
making recommendations.

2. RECOMMENDATIONS FOR REQUIREMENTS COMMON TO ALL TYPES OF TOXICITY STUDIES
A revision of gquidelines is recommended to provide a more concise structure,

clearer layout and more precise wording. Contradictions within the same TGs
should be avoided.

The general requirements common to all toxicity TGs should be specifically
outlined in a separate chapter (see section B.2). In those cases where there
js a specific deviation from the nprmal procedure (e.g. caging for
inhalation, dermal or reproductive toxicity studies, etc.) this can be
detailed in the individual TGs.

2.1. Animal Criteria

a) Age at start of exposure. For oral studies with rodents, all TGs
should adopt the following version whatever the duration of the study:
“"Rats should be taken as soon as possible after weaning, preferably at
before 6 weeks, but not later than 8 weeks, of age. The weight
difference between groups at the start should not exceed +20%, and the
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animals should be acclimatised for at least 5 days prior to the
study".

Caging. The OECD gives quite detailed recommendations about housing
conditions in their individual guidelines and it is recommended that
these are followed in the other TGs.

Environmental conditions. The recommendations of the OECD TGs for
rodents in subchronic toxicity studies (i.e. relative humidity 30-70%,
temp. 20+2°C, 12h 1light, 12h dark) should be adopted by, and/or
amended 1in, the other TGs. For inhalation studies some additional
requirements may be necessary as already detailed in the OECD TGs for
long-term studies (cf. Appendix 6).

2.2. Treatment

a)

Requirements for test compound. Ideally "toxicity testing should be

done with the technical grade product or with the technical grade of
active ingredients in the product"(OECD). However, some toxicity
studies are carried out at an early stage in the development of a
chemical and the tested substance may not be the final technical grade
product at this stage. Such studies may however give results which are
relevant to the toxicity of the technical grade products, and it is
recommended that the TGs take this situation into account.

Route of administration. It is recommended that the QECD requirements

for the subchronic toxicity TGs are adopted in all TGs.

Frequency of dosing. It is recommended that the OECD TGs should be

followed, with allowance for specific exposure conditions where
necessary.

2.3. Study Observations

a)

Clinical data

i) Body weight. It is recommended that for all types of study, body
weight should be measured at least weekly for the first 13 weeks
and then at least every 4 weeks.

ii) Food and water consumption. It is recommended that food
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consumption should be measured at least weekly for the first 13
weeks, then at least every 4 weeks when the test substance is
administered in food. If the test substance is administered in
drinking water, the water conshmption should be measured at the
same intervals.,

b) Haematology, clinical chemistry and urinalysis. The frequency of the
investigations, the number of groups and the number of animals per
group should be harmonised. A minimum core of assays is recommended.
Although it is not appropriate to nominate the numbers and types of
assays in the core it should be noted that in those studies where it
is relevant the TGs advocate a minimum of about 6 assays each for
haematology and clinical chemistry and about 8 assays for urinalysis.
Additjonal assays, if needed, should be left to the discretion of the
study director.

c) Post-mortem examinations.

i) The specification of a basic set of organs for weighing and
histopathology is recommended, such examination of any others
being optional according to the needs of the experiment.

ii) It is recommended that the histopathology in non-rodent studies
should be restricted initially to the high dose and control
animals.

3. RECOMMENDATIONS FOR SUBCHRONIC TOXICITY STUDIES (cf. also D-2)
3.1. Major Recommendation; Study Duration.

Most quidelines refer to 90-day studies for oral administration or
inhalation exposure. OECD, EEC and UK/HSC also have separate quidelines for
treatments of shorter duration., It is recommended that 28-day subchronic
studies giving clear-cut results with rodents are accepted by requlatory
bodies as an alternative to 90-day studies. This will help to reduce the
number of animals and the costs involved. In some cases the shorter studies
will provide sufficient information commensurate with the nature and the
future use of a chemical (Cohen, 1982). In fact, the UK/HSC (1977) normally
requires 28-day studies and lists 90-day studies only as an additional
requirement (e.g. for chemicals with a long biological half-life, or where
it is suspected that toxic effects may become apparent after more prolonged
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exposure). 28-day studies are likely to provide adequate information on the
effects of repeated exposure for most chemicals.

Other Recommendations.

There are several aspects in most TGs (including those of the OECD) which
should be made clearer.

a) When a recovery period is included for a group at the high dose level,
a concurrent control group is needed.

b) Limit tests for substances of low toxicity, as in the other
quidelines, should be incorporated into the Japan/MAFF guidelines.

c) The choice of animal species for inhalation studies should remain
flexible, as in the OECD TG.

d) It should be made clear that organ weights should be measured at
scheduled kills only.

e) The list of organs to be investigated by histopathology should be
harmonised within and between the different TGs. A clear distinction
should be made between organs to be investigated routinely and those
which should be studied only if there is an indication of toxicity or
target organ involvement.

4. RECOMMENDATIONS FOR CHRONIC TOXICITY.STUDIES (cf. also D-2)

a)

Requirement for Chronic Evaluation.

This evaluation should be treated as a separate entity from
carcinogenicity studies. In rodent studies the evaluation should be
undertaken either in separately-identified satellite groups alongside the
carcinogenicity evaluation or should form a separate study (cf. 6-1
Combined Studies).

Species tested.

The OECD requirement for using the rat should be generally adopted. The
need for a second species should be examined on a case by case basis and
should not be mandatory.

Study duration.

There is no need for the dog study to last for 12 months since there is
enough evidence to show that a duration of "at Tleast six months" is
sufficient in this species (GIFAP, 1982).

In studies with rodents, Japan/MAFF requires 18 months for the mouse or
two years for the rat. This should be brought into Tine with the minimum
requirement of 12 months accepted by the other quidelines.
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d) Haematology/clinical chemical/urinalysis.

It is recommended that sampling take place at the same time interval for
these assays and that they should be carried out usually six months after
the start of the study and thereafter at six-monthly intervals and at
termination.

e) Organ weights.

It should be made clear that organ weights only need to be determined at
scheduled kills.

. RECOMMENDATIONS FOR CARCINOGENICITY STUDIES (cf. also D-2)

At present, the TGs in use (and reviewed here) are in accordance with the
0ECD TG and contain only differences which will most probably not lead to the
rejection of the study in another country. However, the evaluation and
interpretation of the results can give rise to extended discussions with
government, and other, experts. Discussions on the preferred strain, diet,
housing, etc. are still going on. It is not expected that complete agreement
will be reached in the near future. The following recommendations can,
however, be made.

a) The studies should be carried out with strains having a Tow and stable
tumour incidence profile, in laboratories which have sufficient
background data on that particular strain.

b) Some of the gquidelines specify the use of two species. The decision to
carry out studies on two species should be based on hazard assessment
considerations and should not be a fixed requirement. If such a study is
needed, its choice should be justified by a consideration of all
available information.

¢) The requirement concerning the number of animals per dose group and the
percentage of survivors in EPA/FIFRA and Japan/MAFF should be put into
the section on duration of study, as in the OECD TGs.

d) It is recommended that the requirements for histopathology examination
follow those in the OECD TGs. Organ weight measurements should not be
required.

. RECOMMENDATIONS FOR COMBINED CHRONIC TOXICITY-CARCINOGENICITY STUDIES (cf.
also D.2)
Although the various requlatory organisations have given the option of

performing combined studies in order to make the most efficient use of
laboratory animals, facilities and time, and to reduce costs, these
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objectives are not always compatible with the toxicological objectives of
either carcinogenicity or chronic toxicity studies. This conflict of

" objectives is borne out by the somewhat confusing details on some aspects of

these studies, which differ within and between TGs. This is particularly
noticeable in the numbers of animals recommended for control and treated
groups of the satellite animals (C.4.1), the numbers of animals recommended
for blood sampling in the satellite groups (B.6.3.1 and 6.3.2) and some
requirements for the dose levels (B.6.3.5). Moreover, if it is necessary to
include animals in satellite groups at all dose levels, the differences in
efficiency and costs compared with the performance of two separate studies
become very small.

General Recommendations for Revision of Existing Guidelines

In view of the discrepancies and the questionable effectiveness in
reducing costs or the use of vresources, as discussed above, two
alternatives could be recommended.

a) Revised guidelines. A revised OECD quideline should clearly

designate which animals are scheduled for carcinogenicity assessment
and which for the chronic toxicity part of the study. It should be
made clear which observations should be carried out, and on which
animals (main groups or satellite groups).

b) Conduct of two separate experiments. The alternative is to carry out
two separate experiments, one for determining chronic toxicity and the
other for assessing carcinogenicity. The costs would not be much
higher  because feed mixing, study observations, analytical
investigations, etc. could be done in parallel. The number of animals
used would scarcely exceed the number in a properly-designed combined
chronic toxicity/carcinogenicity study.

6.2. Specific Recommendations (see D-4 Chronic Toxicity and D-5 Carcinogenicity,

above).

7. RECOMMENDATIONS FOR REPRODUCTIVE TOXICITY STUDIES
7.1. Major Recommendations

In all reproductive toxicity quidelines the same terminology should be used
in describing these studies. Studies in which the dams are exposed to a
chemical during organogenesis of the conceptus are at present referred to
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as "teratogenicity studies" in most quidelines. These are more correctly

designated "embryotoxicity studies" because teratogenic effects are only

one part of the total spectrum of the embryotoxic effects to be studied
(ECETOC, 1983). Studies where the animals are exposed during the whole of

the

reproductive cycle over one or two generations should be called

"fertility and general reproductive performance studies" with an indication
of the number of generations involved.

7.2. Other Recommendations

7.2.1. Embryotoxicity studies

7.2.2.

Two control groups (i.e. an untreated or sham-treated control and a

vehicle control) should not be required if the vehicle is known to be

non-toxic at the dose given.

Fertility and general reproductive performance studies

a)

Each dose group should consist of a definite number of females, as in
the OECD TGs, because the number of pregnancies or litters may be
influenced by the toxicity of the test compound.

The low dose should exceed the human exposure level, if this is known.
The treatment of the males prior to mating should be continued
throughout the mating period in all TGs.

In all gquidelines the duration of treatment of the females prior to
mating should be harmonised to accord with that of both EPA (TSCA and
FIFRA) and Japan/MAFF TGs.

During lactation the individual body weights of the pups should be
determined according to the EPA/TSCA and Japan/MAFF TGs.

The rearing procedure for the progeny should be Teft to the discretion
of the study director and not limited by standardising the litter
size.
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E. APPENDICES

REGULATORY GUIDELINES FOR CONDUCTING TOXICITY STUDIES :
COMPARISON WITH OECD TEST GUIDELINES

Appendix 1. Abbreviations in Tables

d day

d. of gest. day of gestation
F females

h hours

kgbw kilogram body weight
m month

mg milligrams

M males

P parent

rel.hum. relative humidity
wk week(s)

= text the same as or equivalent to OECD

A clear distinction has been made between the phrases "not mentioned" and "not
specified" (the latter meaning: mentioned but without specifying details).

EEC : European Economic Communities.

EPA/TSCA : Environmental Protection Agency/Toxic Substances Control Act.

EPA/FIFRA : Environmental Protection Agency/Federal Insecticide, Fungicide and
Rodenticide Act.

OECD : Organisation for Economic Co-operation and Development.
JAPAN/MAFF : Japan/Ministry of Agriculture, Forestry and Fisheries.

UK/HSC : United Kingdom/Health and Safety Commission.
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APPENDIX 2

TOXICITTIY

GUIDELTIKES/

CONPARISON ¥YWITH OBRBCD XNXOS. 407, 408, 4009
A. ORAL TREATMENT
INDUSTRIAL CHEMICALS FESTICITES

ORCD EFC LC/HEC IBA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF

(1981) (1983 /84) (192) (1983) (192) (1985)

< 407 Test 3a (rodent) § m-1

TG 408 (rodent) Additional tests

TG 409 (non-rodent) 2a Emdent)

2d (non-rodent)
ANINALS
1. Species/strain

- rodents preferably rat - = = =

of cammonly used

strain

at least two

- non-rodents dog, preferably of = = = =

defined breed

mammalian species

2, Age at start of

dosing

- rodents as soon as possible | ideally before 6 wk,| ideally before 6 wk, = = =
after weaning, ide- | but not older than but not older than
ally before 6 wk 3 wk 8 wk
but mot older than
8 wk

~ pon-rodents preferably 4 - 6 m, - - = = =
but not older than
9m

3. Size of groups .

- rodeats at least 5M/SF in at least 5M/SF in at least SM/5F in at least 10M/10F; at least 10M/10F; at least 10 M/10 Fy
14/28-d study and 28-4 study ard 28-4 study amd higher numbers if higher numbers if higher numbers if
10M/10F in 90-d 10M/10F in 90-d {OM/10F in 90-d interim sacrifices interim sacrifices interim sacrifices
study; higher num- study; higher num- study; higher num- are plamed are plamed are planned
bers if interim bers if interim bers if interim
sacrifices are sacrifices are sacrifices are
planned planned planned

- non-rodents at least 4M/4F = = = = 2

higher numbers if higher numbers if higher numbers if
interim sacrifices interim sacrifices interim sacrifices
are plarmmed are plammed are planned

4. Satellite

group(s)

- rodents SM/SF in 14/268-d 5M/SF in 28-d SM/SF in 28-4 10M/10F at the 10M/10F at the 10M/10F
astudy, 1OM/10F in study, 1OM/10F in study, 10M/10F in high dose level high dose level
90-d stuly at the 90-d study at the 90-d study at the
high dose level high dose level high dose level

- mon-rodents not mentioned - 2 = = AM/4F

TREATERENT
5. Dose levels at least 3 + - B = a -
control

- low dose no evidence of bl = = - ot specified
taxicity (but higher
than estimated human
exposure)

- intermediate

dose(s) minimal toxic = = = = ot specified
effects

- high dose toxic effects but = = = K C
mot to many fatal-
ities in rodents
and no fatalities
in non-rodents

- limit test 1000 mg/kg bw/d » = = = ot mentionad
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APPERDIX 2

S UBCHBRONTITC T

(continued 2)

OoXICIT?Y

6 UIDELTI®NES S/

COMPARISONRN WITH OECD XN OS. 407, 408, 40
A. ORAL TREATHMENT
INDUSTRIAL CHEMICALS PESTICIDES
OECD ERC UK/HSC BA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1931) (1983/84) (19e) (1983) (192) (1985)
6. Route of admin-
istration oral (in diet, = = = = in diet
drinking water, by (in principle)
gavege or in cap-
sules)
T. Frequency of
dosing ideally 7 d/wk, ideallx T d per wk, ideally 7 d per wk = = not mentioned
5 d/wk acceptable 5 d/wk  acceptable
8.
a) Duration of
treatment
- rodents at least 14/28 d at least 23 d (1984)| at least 28 d (3a) at least 90 d at least 90 d 3 d
(407) or 90 4 or 90 d (1983) or 90 d (2a, 2d)
(408)
~ non~rodents at least 30 d 0 d = = = 0 4
b) - duration of 14 (407) or 28 d 14 d (1984) or = not less than 23 d | 28 d (rodents) 28 d
recovery pe- | (408) 28 4 (1983, ro- (3a) or (2a) (rodents)
riod (if dents)
necessary)
STUDY OBSERVATIONS
I CLINICAL DATA
9. Body weights weekly = & = = -
10. Food consumption| weekly (except when | weekly weekly weekly when test = weekly, including

test substance is
administered in
drinking vater)

substance is admin-
istered in food

calculation of food
efficiency during
the growing period

11. Water consump-
tion

weekly (when test
aubstance is admin-

weekly (only when
test substance is

weekly (only when
test substance is

not mentioned

inistered in drink- | administered in administered in
ing water) drinking water) drinking water)
12. Clinical signs observe at least daily daily = = =

once daily

13. Mortality

observe at least
twice daily

observe regularly

obaerve regularly

observe at least
once daily

* 5 days per week scheme, not mentioned in 28-day study.
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APPERDIX 2

S UBCHRORIC T

(continued 3)

0OXICITTIY

GUIDELIHNES S/

14. Ophthalmology
-~ rodents

- non-rodents

II  HAEMATOLOGY,
CLINICAL CHEM-
ISTHY AND

(RINALYSTS
(cf. cont. B)

15. Haematology
- rodents

- non-rodents

16, Clinical
Chemistry
~ rodents

~ non-rodents

CONMNPARISON WITH OEBECD XO0S5. 4017, 4 08, 40
A. ORAL TREATMENT
INDUSTRIAL CHEMICALS PESTICIDES
OECD EEC UK/HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1) (1983/84) (1) (1983) (19e2) (1955)
- ") ) ~ .

prior to start and = - mrior to start ard = =
at end of dosing at at end of dosing at
least in high dose least S5M/SF/ sel;(‘?
arnd control ani~ group
mals*). If changes
are detected, then
all animals
mrior to start and ot . prior to stary i = mrior to start and
at end of dosing at at end of dosing on at end of dosing
least in high dose all animals on all animals
and control animals.
If changes are
detected, then all
aninals
at end of the test =™ = at least SM/SF/ = =
period in all ani- group shortly be-
malg**) fore start of dos-

ing, after 30 d of

dosing and at the

e of the test

period
all animals at the = = all enimals shortly = all animals before
beginning, then at before start of start, 1 - 2 interim
monthly intervals dosing, after examinations and at
or midway through 30 d of dosing ard el of the test pe-
the test period at the end of the riod
ard at the emd of test period
the test period
at end of the test =**) =

period in all ani-
malsh)

at least SM/5F/
group shortly be-
fore start of dos-
ing, after 30 d of
dosing and at the
end of the test pe-
riod

at end of the test
period on all ani-
mals

all animals at the
beginning, at
monthly intervals
or midway through
the test period
and at the end of
test period after
(max. 24 h) fast-
ing

all animals shortly
before start, after
%0 d of dosing and
at the emd of test
period after fast-
ing not more than
24 h

gll animals before
start, 1 - 2 interim
examinations and at
eni of the test pe-
riod

17. Urinalysis

not required on
routine basis

all animals at the
erd of test period
if considered neces-
sary

#) ot required for 14/28-d studies (OECD; EEC; UK/HSC)

**) if historical baseline data are inadequate, then also prior to test for ORCD (14/28/90-d rodent studies) and FEC (90-4

rodent studies)
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APPERDIX 2

S UBCHROH ERTIGC

(continued 4)

TOXICITY GUIDEVLTITETES S/

trol ard high dose
groups; further
histopathology in
other groups neces-
sary on orgens which
show lesions in the
high dose group or
for which clinical
observations indi-
cate such a need

all animals

all animals

COXPARIGSON ¥WITH OECD XN0oSsSs. 407, 408, 4009
A. ORAL TREATMENT
INDUSTRIAL CHEMICALS BESTICIIES
QRCD EEC UK/HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1981) (1983/84) (192) (1983) (192) (1985)
IIT POST MRTEM
EXANTHATTONS
(cf. cont. 9)
18. Gross mthology | all animals o - = = o
19. Organ weights all animals = " - = -
20. Histopathology
- rodents all animals of the =) =**) all animals of the | all aninals of the | all aninmals of the
high dose amd con~ high dose and con- high dose ard con- high dose ard con~
trol groups; gross trol groups, and trol groups, and trol groups, and
lesions; target or- all animals that all animals that g1l animals that
gans in all groups; died or were killed | died or were killed | died or were killed
kidneys, liver and during the study; during the study; during the study;
lungs in low ard in- gross lesions, gross lesions, gross lesions,
termediate dose target organs, ard target organs, am target organs and
groups ) iidneys, liver amd Kidneys, liver and kidneys, liver and
lungs in all dose lungs in all dose lungs in all dose
groups groups groups
- non-rodents animals in the.con- = =

all animals

*) Kidneys, liver and lungs are not obligatory in first instance

**) Kidneys, liver, lungs and target organs are mot ohligatory in first instance in low and intermediate dose group(s) in 28-d study

in low and intermediate dose group(s) in 28-d study
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APPERDIX 2

(contimed 5)

SUBCHROXIC TOXICI®?TY GUIDELTIZXKES S/

CONPARISON ¥ITH OECD NOS. 4 10, 4 11

B. DERMAL TREATMENT (DIFFERENCES FROM ORAL TREATMENT)

INDUSTRIAL CHEMICALS PESTICIIES
ORCD ERC UK/HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1981) (1983/84) (1) (1983) (19e2) (1985)
G 410, 411 Test 3b § 22
Additional test § &-3
2b
ARINALS
1. Species/stra.in adult rat, rabbit = = = - adult rat, rebbit
or guines pig or guinea pig, etc.
(mammals)
2. Weight at start | rats: 200 - 300 g; not mentioned not mentioned = = =
rabbits: 2 - 3 kg
guinea pigs:
350 - 450 g
3. Size of groups at least 10M/10F at least 10M/10F at least 10M/10F at least 10M/10F at least 10M/10F at least SM/SF
(SM/SF for 21/28 (SM/SF for 28 d (5M/SF for 28 d (SM/SF for 21 d
4 studies) studies) studies) studies)
4. Caging individually = = = » not mentioned
TREATNERT
5. Administration - corcentration used = = = = =
should not damage
skin
- unifomly over - = = = =
an area approxi-
mately 10% of to-
tal body surface,
or less if sub-
stance is very
toxic. Treated
area should be
covered by film .
- limit test at = - = e =
1000 mg/kg bw/d
7. Frequency of
dosing at least 6 h/d, 7 &/| at least 6 h/d, at least 6 h/d, = = =
we; 5 d/wk accept- | ideally 7 d/wk ideally 7 d/wk
able
8. Duration of
treatment 21/28 4 (410) or 28 d (1984) or 28 d (3b) or 0 d at least 90 d 21 d (§&-2) or 21 d
% 4 (411) 0 d (1963) (2v) 90 d (§ e-3)
STUDT OBSERVATIONS
10, Food consump-
tion weekly = - = = =
including calcula-
tion of food effi-
ciency during the
growing period
11. Water consump-
tion not mentioned - = = = =
20. Histopathology | "organs as listed . = N = -
in continued 9",
nomal and treated
skin
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APPEEDIX 2

(continued 6)
S UBCHBROINKTITC TOXICI®TY GUIDELTIUNES S/
COKPARISON ¥ITH OECD -EOS., 412, 4173
C. INHALATION EXPOSURE (DIFFERENCES FROM ORAL TREATMENT)
INDUSTRIAL CHEMICALS PESTICIDES
OECD ERC UK/HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(181) (1953/84) (1o) (1983) (192) (1985)
G 412, 413 Test 3c § &4
Additional test
2c
ANINALS
1. Species/strain variety of species, | rat rat variety of rodent variety of rodent at least one mamma-
but for rodents species, rat pre- species, rat pre- lian species, rat
preferably the rat ferred; if other ferred; if other preferred
mamalian species ig| mamalian species is
used, justification | used, justification
2. Age at start of
dosing young = = young adult young adult young adult
Caging dgring
exposure in groups by sex # = = = ot mentioned
or individually
Ek;uipnent* designed to sustain | designed to sustain | designed to sustain = = inhalation equiment
dynamic air flow of | dynamic air flow of | dynsmic air flow of of appropriate per-
12 - 15 air changes/| at least 12 air at least 12 air formance should be
h with 19% axygen changes/h with ad~ | changes/h with 19% used
content and evenly equate oxygen conr axygen content and
distributed exposure| tent amd evenly di- | evenly distributed
atmosphere stributed exposure exposure atmosphere
atmosphere
total "volume" of = = = =
test-animals should
not excead 5% of
test chamber volume.
oro-nasal or head- oro-nasal, head-only| oro-nasal, head-orly = =
only exposure may or whole-body in- or whole-body in-
be desirable dividual eyposure dividual exposure
may be used may be used
Pnysical meas-
uranents rate of air flow, = - rate of air flow rate of air flow rate of air flow
continuously continuously at continuously at
least every 30 mi- least every 60 mi~
nutes nutes
actual fest aub- actual test sub- actual test sub- actual test sub- actual test sub- actual concentra
stance concentra- stance concentra- stance concentra- stance concentra- stance concentre- tions of test sub-
tion should be tion in breathing tion in breathing tion in breathing tion in breathing stance
held constant zone (variation zone (variation zone zone
less than 15% of less than + 15% of
mean value, but mean value, but
wider range in some | wider range in some
cases acceptable) cases acceptable)
analysis of con= = = = = mrticle size dis-
stancy of particle tribution
size
tamperature and temperature and temperature and temperature amd temperature at temperature and
hunidity (pre- huridity humidity hunidity at least least every 60 humidity
ferably continously) every 30 minutes mimites
Diet” no food during = = = - =
exposure time
Water no drinking water i = may be withheld in ahould not came should not came
during exposure certain cases during] into direct contact | into direct contact
time exposure with test atmos- with test atmos-
pheres pheres

* Additional items compared with tables for oral administration
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APPEEDIX 2

SUBCHROXIC T

CONPARTIGSOHR

C. INHALATION

¥VITH

EXPOSURE

(contimed 7)

0XICITTY

OECD NO

(DIFFERENCES

'S.

CGUIDELINES S/

FROM

407,

408, 409

ORAL TREATMENT)

INDUSTRTAL CHEMICALS PESTICIIES
OECD EEC UK/HSC BA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1981) (1983/84) (19) (1983) (1) (1989)
TREATKENT
5. Limit test not mentioned = = - B a
8. Freguency of
exposure 6 h/d, 7 d/wk; 6 h/d; 5-7 d/wk 6 h/d = 6 h/d 6 h/d, 5 d/wk
S d/wk, acceptable (but other duration (but other duration
may be acceptable), may be acceptable),
7 d/wk; 5 d/wk ac- T d/vc; 5 d/wik ac-
ceptable ceptable
9. Duration of
treatment 14/28 4 (412) or 284 (194) or 234 (3¢) or 90 4 at least 90 d at least 30 d P4
90 d (413) 9 d (19683) (2¢)
CLINICAL DATA
10. Food consump-
tion weekly = = = = =

11. Water consump-
tion

not mentioned

12. Clinical signs

as for oral treat-
ment

obgervations before,
during and after
exposure

FOST MOETREM
EXANTRATTORS

18. Gross mthology

and organ
weights

lungs should be
removed intact,
weighed and treated
with a suitable
fixative;
nasopharyngeal
tissue ahould be
preserved in fixa-
tive

as for subchronic
oral study

20. Histopathology

"organs as listed in
continued 9", naso-
pharyngeal tissue in
all enimals of the
high dose and con-
trol groups; organs
ghowing gross le-
sions, target or-
gans and lungs in
all animals of all
groups

"organs as listed in
continued 9", res-
piratory tract/naso-
pharyngeal tissuve in
all animals of the
high dose and con-
trol groups; organs
showing gross le-
sions, target or-
gans ard lungs in
all animals of all
groups

"organs as listed in
continued 9", res-
piratory tract/naso-
tharyngeal tissue in
all animals of the
high dose anmd con-
trol groups; organs
showing gross le-
sions, target or-
gans and lungs in
all animals of all
groups

as for subchronic
oral study
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APPEEDIX 2

(continued 8)

SUBCHRONIC TOXICITY CGUIDELTITEKTES

HAEMATOLOGY, CLINICAL CHEMISTRY AND URINALYSIS PARAMETERS

INDUSTRIAL CHEMICALS PESTICITES
Parameters in all Additional parameters in | QECD ERC UK/HSC (BA (EPA/ USA (EPA/ Japan/MAFF
guidelines irdividual guidelines (1981) (1953/84) (1o2) TSCA) FIFRA) (19%)
(1983) (19)
HRacma tology
Clotting ptentiall)
Erythrocyte comt (RBC)&)
Haemoglobin
Haematocrit (PCV)P)
To and differential
a0
Elood chemistry
AMbmin) Alk. phosphatase x
AT (cPT)3)d) Bilirubin (total) x o) o) x x
AST (GUI‘)3)5) Calcium x &) &) X x
Glucose4) Chloride X zA) 1(") X X
Total protein—)’) Creatinine X ©) x3) X X
Urea—N3) Gamma-glutamyl trans-
; X b's X X
peptidase
Ormithine decarbarylase X X X X
Phosphorus X )(") {1) x X
Potassium X ) P x x
Sodium b4 &) f‘) X X
Additional mareameters 2) ©H) 2)4) £2) 2)
Urinalyais ©) ©)6) 9] S) 5)
Appearance <)
Glucose x7)
Ketones x')
Protein <)
Occult blood <)
Sediment xi)

1) such as prothrambin time, thramboplastin time and platelet count; Japan/MAFF: only platelet count mentioned

2) for adequate toxicological evaluation, or to extend the investigations of observed effects, additional anelyses of mrameters such as
acid/base balance, cholinesterase act., homones, lipids and methaemoglobin may be necessary

3) the only blood chemistry parameters required routinely in the 14/28-d studies (ERC, UK/HSC)

4) in 14/28-d stulies (EEC, UK/HSC): only necessary for adequate toxicological evaluation or to extend the investigations of observed effects
5) not required on a routine basis, but only when there is an indication based on expected or cbserved toxicity

6) urinalysis not mentioned in 14/28-d studies (ERC; UK/HSC)

7) if considered necessary

a) RBC = red hlood cell count
b) PCV = macked cell volume
¢) WBC = white blood cell comnt
d) AIT = alanine aminotransferase
GPT = glutamio-pyruvic transaminase
@) AST = asmrtate mninotranaferase
QT = glutemic-cxaloacetic transaminase
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APPENDIX 2

PRESERVED

(continued 9)

TOXICITY

AND

GUIDELTIH RES

EXAMINED

HISTOPATHOLOGICALLY

Parameters in all
guidelines

Additional maremeters in
individual guidelines

INDUSTRIAL CHEMICALS

PESTICIIES

(1981)

EEC
(19%)

UK/HSC
(1922)

USA (EPA/
FIFRA
(1982;

Japan§MAFF

(19%

Organ weights

Kidneys

Liver

Testes

Thyroids + parat}m'oids”

Adrenals

Brain

Limgs

)

Qvaries

Histopathology

Target organs
Gross lesions

Adrenals4)

Aorta
Brain'0)
Caecum
Colon
Duodenum

Gonads”

Heart4)

Ileum

Jejunun

Kidneys4 )

Liver)

Lungs

Lympnode(s)

Memnary gland (females)®)
Musculature (thigh)s)
Nerve (peripheral)
Oesophagus

Pancreas
Parathyroid(s)T)
Pituitary

Rectum

Spinal cordS N1 N3)
Spleent)

Stamach

Thymus/ thymic tissue
Thyroid(s)

Urinary bladder

Uterus'2)

Accessory genital organs

)

%)

Bone marrow (stermm)

<)

D

o)

Bone (femur incl. joint)

)

L)

&)

N3ED)

Eyes

o)

L)

£)

£)

Gell bladder (if present)

Lacrimal glands

2 )6)

£6)

2%)

Nasopharyngeal tissve

3)

B)

)

Respiratory tract

3)

Salivary glands

)

<)

Sdn

©6)

©)6)

©)6)

Trachea

)

<)

* EPA/FIFRA - testes only

1) non rodents only
2) rodents only

3) after inhalation exposure only
4) the only organs required routinely in 14/21/28-d studies. However alrenals, heart and spleen not required in 28-d demal studies
5) dermal studies: normal and treated skin
6) only if indicated by signs of toxicity or target organ involvement; Japan/MAFF: histopathological assessment of these orgens in any case
7) organs sometimes required routinely, sometimes only after signs of toxicity or target organ involvement (see specific T6¢'s for details)

8) mot mentioned in 90 d-oral study
9) epididymis, prostate and, if present, seminsl vesicles

10)
1)

including sections of medulla/tons, cerebellar cortex, cerebral cortex
evidently as the result of a printing error the canplete sentence in question was not reproduced in the TSCA 90-d inhalation TG. In this specific

case, therefore, the text of the TSCA 90-d oral and dermal TG was used ami reproduced here by analogy

12)
13)

ot mentioned in the following 90-d demal studies: UK/HSC, OECD
cervical. thoracic. lumbar
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APPENDIX 3

TOXICIT™TY

GUIDELIUNES S/

CONPARISON ¥YITH ORBCD TG XO. 4652
INDUSTRTAL CHEMICALS PESTICITES
OBCD EEC UK /HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1981) (1983) (1) (1983) (1) (1985)
TG 452 no guideline § 83-1
ANINALS
1. Species/strain
- rodents rat of cammonly = = = a
used strain
- non-rodents not mandatory; dog ot specified required, dog pre- required, dog mre- required, dog mre-

or primate

2. Age at start of
dosing
- rodents

- non-rodents

as soon as pogsible
after weaning

young healthy ani-
mals

3, Size of groups
- rodents

- non-rodents

at least 20M/20F;

higher numbers if
interim sacrifices
are plarmed

at least 4M/4F;
higher numbers if
interim sacrifices
are planned

4. Satellite groups

- rodents and
non-rodents

not mentioned

TREATHRENT

5. Dose levels at least 3 + con- =
trol
- low dose no evidence of toxi- =
city
- inte ?diate
dose(s not specified mid-range between
high and low doses
~ high dose some si of toxi- =
city without
causing excessive
lethality
6. Route of admin~
istration a) oral a) =
b) dermal b) not mentioned
¢) inhalation c) -

(c.f. App. 6)

ferred

ferred

ferred

=
ideally before 6 wk
ard not older than
8 wk

ideally before 6 wk
ard mot older than
8 wk

ideally before 6 wk
and not older than
8 wk

4 - 6 m, not more 4 - 6 m, not more 4 - 6 m, not more
than 9 m than 9 n than 9 m
= = interim sacrifice
recamended for
rodents
= = -
doses to give
minimal taxic minimal toxic dose relationship
effects effects and no-observable
some si§ns of toxi~ | same signs of tox- | effect level
city without city without

causing excessive
lethality (rodenta),
or no fatalities

causing excessive
lethality (rodents),
or no fatalities

high dose < 5% if

(non-rodents) (non-rodents) given in diet

a) = a) = a) in diet (in prin-
ciple)

b) = b) = b) not mentionsd

c) = c) = ¢) not mentioned
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APPEEDIX 3

TOXICTITTY

(continued 2)

GUIDELINES S/

COMPARISON WITH OECD TG NKO. 452
INDUSTRIAL CHEMICALS PESTICTIIES
ORCD ERC UK /HSC SA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1981) (1983) (1eR) (13) (1) (1985)
7. Frequency of
dosing
- rodents and a) oral, ideally a) a) = a) = a) not specified
non-rodents 7 d/wic; 5 d/wk
acceptable
b) demal, not b) b) 6 h/d b) 6 h/d b) not mentioned
specified
¢) inhalation, c) ¢) 6 h/d ¢) not specified ¢) mot mentioned
6 h/d, 5 d/wk
or 22 - 24 h/d,
7 d/wk (cf.
Appendix 6)
8. Duration of
treatment
- rodents at least 12 m = at least 12 m for 24 m rats
mon-food use, 24 m 18 m mice
for food use
- non-rodents at least 12 m = =

STUDY CBSPAVATIORS

I CLINICAL DATA

9. Body weights

weekly for first
13 wk then once
every 4 wk

10. Food consump-
tion

weekly for first
13 wk then at
approx. J>-monthly
intervals

11, Water consump-
tion

not mentioned

12, Clinical signs

obaerve at least

once daily
13. Mortality observe at least
twice daily
14, Ophthalmology
- rodents not mentioned
- on-rodents not mentioned

weekly for first
13 wk then approx.
monthly intervals
(when test sub-
stance adminis-
tered in diet)

weekly for first
13 wk then apprax.
monthly intervals

weekly for first

13 wk then once
every 4 wk; includes
calculation of food
efficiency during
the growing period
of the test animals

weekly for first

13 wk then approx.
monthly intervals
(when test substance
administered in
drinking water)

weekly for first
13 wk then apprax.
monthly intervals

observe at least
once daily

at least 10 rats/
sex/group prior to
start and at end of
dosing. If changes
are detected, then
all animals

at least in high
dose and control
groups prior to
atart and at end of
dosing. If changes
are detected, themn
all animals

at least in high
dose and control
groups mrior to
start and at erd of
dosing. If changes
are detected, then
all snimals

prior to start and
at temination on
all animals

at least in high
dose amd control
groups prior to
atart and at end of
dosing, If changes
are detected, then
all animals

mior to start and
at temmination
preferably on all
animals
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APPBREDIX 3

TOXICIT?Y

(continued 3)

GUTUIDELIZEKES/

CONPARISON WITH OECD TC NO. 452

INDUSTRIAL CHEMICALS FESTICIDES
0ECD ERC UK /HsC BA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1981) (1983) (192) (1983) (192) (1985)

IT HARMATOLOGY,
CLINICAL CHEM-
ISTHT AHD
UBTHALYSIS
(ef. cont. 5)

15. Haematology
~ rodents

- non-rodents

- rodents and
non-rodents

10 rats/sex/group
at 3 and 6 m and
then approx. every
6 mand at termina-
tion

all snimals pre-
test, at 3 and 6 m
and then approx.
every 6 m and at
temination

differential blood

counts on animals:

- which show a de-
terioration in
health

- in the highest
dose and control
groups

- in the lower dose
group(s) if neces-
sary

16. Clinical
chemistry
- rodents

-~ non-rodents

10 rats/sex/group
apprax. every 6 m
ard at temination

all animals pretest
and then apprax.
every 6 m and at
termination

17. Urinalysis
- rodents

- non-rodents

10 rats/sex/group
at % and 6 m and
then approx. every
6 m and at termina-
tion

all animals pre-
test, at 3and 6
and then approx.
every 6 m ard at
temination

at least ...

at least 10 rats/
sex/group at apprax.
6 m intervals and at
termination

(if haematological
effects in the sub-
chronic test: addi-
tional haematology
after 3 m)

at least 10 rats/
sex/group every

6 m and at termina-
tion

(if haematological
effects in the sub-
chronic test: addi-
tional haematology
after 3 m)

all snimals at ap-
prax. 6 m intervals
and at temination
(if haematological
effects in the sub-
chronic test: addi-
tional haematology

all animals every
6 m and at temina-
tion

(if haematological
effects in the sub-
chronic test: addi-
tional haematology

after 3 m) after 3 m)
= - not specified
at least 10 rats/ at least 10 rats/ at least ...

sex/group at begin-
ning, near middle
ard end of test pe-
riod

sex/group at begin-
ning, middle and
erd of test period

-

all enimsls at be-
ginning, near middle
and end of test pe-
riod

all animsls at be-
giming, middle and
end of test period

all animals every
6 m ard at termina-
tion

at least ...

=

at least 10 rats/
sex/group at apprax.
6 m intervals and
at termination

at least 10 rats/
sex/group every 6 m
end at temination

all animals at ap-
prox. 6 m intervals
and at temination

all animals every
6 m ard at termina-
tion
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APPEEDIX

3

(contimed 4)

TOXICITTY

¥VITH

GUIDELIBNES S/

OECD TG ¥ O.

452

INDUSTRIAL CHEMICALS

PESTICIDES

OBCD
(1981)

(1983)

UK/MSC
(192)

USA (EPA/TSCA)
(1933)

USA (EPA/FIFRA)
(192)

Japan/MAFF
(1985)

III FOST METEAA
EXANTHATIORS
(¢f. cont. 6)

18. Gross pathology
- rodents

~ non-rodents

all animals

all animgls

19, Organ weighta
- rodents

~ non-rodents

10 rats/sex/group

all animals

20. Histopathology
- rodents

- non-rodenta

a) all animals that
died or were
killed during
study

a)

b) all animals in
control ard high
dose groups

N

animals fram
lower dose groups
if necessary

C

c)

d) all animals:
all gross lesions
and target organs
(including tu-
mours)

d)

a) gll animals that
died or were
killed during
study

a)

b) all animals in
control and high
dose groups

b)

¢) emimals from
lower dose groups
if necessary

c)

d) all enimals:
all gross lesions
and target organs
(including tu-
mours)

d)

at least 10 rodents/
sex/group

at least ...

at least ...

a) =

a) =

b) =

c) =

c) =

a) =
in addition:
lungs, liver,
kidneys

d) =
in addition:
lungs, liver,
kidneys

d) -
in addition:
lungs, liver,
kidneys

all animals

all animals

all enimals
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APPENDIX

3

(continued 5)

CLINICAL CHEMISTRY

TEST?T

AND

URINALYSIS

GUIDELTINES

PARAMETERS

INDUSTRIAL CHEMICALS PESTICITES
Parameters in all Additional parameters in | OECD EBC UK/HSC BA (EPA/ UsA (EPA/ Jagan/MAFF
guidelines individual guidelines (1981) (1983) (1) 15CA) FIFRA) (1985)
(1983) (1922)
Haema tology
Clotting potential!)
Erythrocyte count (RBC)®)
Haemoglobin
Haematocrit (PCV)P)
Tote] and differential?)
WBC®
Hlocd chemistry
Albunin Alk. phosphatase x x %
ar (er)d) Bilirubin (total) X X
AST (GO’l‘)e) Calcium x X
Glucose Chloride x X
Total protein Cholesterol x X
Urea-N Creatinine phosphokinase x x
Creatinine X X
Gammer-glutamyl trans- % i %
peptiddee
Ornithine decarboxylase X x x
Thosphorua % X
Potassium x X
Sodium X x
Additional parsmeters 0 xj}
Urinalysis
Appearance Bilirubin x x
Glucose
Ketones
Occult blood
Protein
Sediment
Specific gravity
Volume

1) suwch as prothrambin time, thramboplastin time and platelet count; Japan/MAFF: only platelet count mentioned

2) if necessary

3) for edequate toxicological evaluation or to extend the investigations of observed effects, additional analyses of parameters such as
acid/base balance, cholinesterase act., hormones, lipids and methaemoglobin may be necessary

a) RBC = red blood cell count
b) ECV = packed cell volume
¢) WEC = white blood cell comt

a) AIT
GFT

e) AST
GOT

alanine aminotransferase

glutamio-pyruvic transaminsse

aspartate aminotransferase

glutamic-axaloacetic transaminase
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APPENDIX 3

(contimed 6)

TEST

AND

GUIDELTIT NES

EXAMINED HISTOPATHOLOGICALLY

Bone (femur incl. joint)
Bone marrow {sternum)
Brair?)

Caecum

Colon

Duodenum

Eyes

Conads™
Heart
Tleum
Jejunum

Kidneys

Liver

Lings

Lynphnode(s)

Mammary gland (females)
Musculature

Nerve (peripheral)
Oesophagus

Pancreas
Parathyroid(s)
Pituitary

Rectum

Salivary glands

Skin

Spinal cord>)

Spleen

Stomach

Thymus/ thymic tissue
Thyroid(s)

Trachea

Urinary bladder

Uterus

INDUSTRIAL CHEMICALS FESTICITES
Parameters in all Additional mremeters in | OECD EEC UK/HSC UBA (EPA/ USA (EPA/ Japan/MAFF
guidelines irdividual guidelines (1 Bl ) (‘ ®3) (1 r ) TSCA) m; (1 %85)
(1983) (1o
Organ weights
Brain Adrenals x X X X
Gonads™ Thyroids + parat}Ymids < X .
Kidneys (ron-rodents only
Liver As many other organs as
possible X

Histopathology
Target organs
Gross changes
Accessory genital orgens” Gall bladderd) x X X
Adrenals Respiratory tracts) X X X X
Aorta

* FEPA/FIFRA & Japan/MAFF - testes only

** EPA/FIFRA - testes only

1) EPA/TSCA: epididymis, prostate and, if present, seminal vesicles

2) including sections of medulls/pons, cerebellar cortex, cerebral cortex

4) if present

3; cervical, thoracic, lumbar
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APPENDIX 4

CARCINOGENICITTY TEST GUIDELIUNES./
COMXPARISOE ¥WITH OECD TTG. HNO. 451
INDUSTRIAL CHEMICALS PESTICITES
OECD EEC K /HSC (BA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1%81) (1983) (19) (1983) (19=) (1985)
G 451 Additional test 4 § &=

ANIHEALS

1. Species/strain
- rodents

- non-rodents

preferably rats

and mice of strains
with a low incidence
of spontaneous tu-
mours; good knowl-
edge of tumour pro-
file

preferably rat
of cammonly used
laboratory strains

preferably rat of
camonly used lab-
oratory strains

mreferably rats and
mice of camonly
used laboratory
strains

mreferably rats and
mice of camwonly
used laboratory
atrains

preferably rats and
mice of camonly
used laboratory
strains

dog and primate
mentioned, but mo
further specifice-
tions

mentioned, but no
further specifica-
tions

not mentioned

not mentioned

not mentioned

not mentioned

n
.

Age at start of
dosing

as soon as possible
after weaning, pref-
erably before 6 wk
old

young healthy ani-
mals

young healthy ani-
mals

a3 soon as posgible
after weaning, ide-
ally before 6 wk
old but mot older

as soon as possible
after weaning, ide-
ally before 6 wk
old but not older

as soon as possible
after weaning, ide-
ally before 6 wk
old but not older

than B wk than 8 wk than 8 wk
3. Size of groups at least 50M/50F; = = = - "
- higher numbers if
interim sacrifices
are plarmed
4. Satellite groups | not mentioned = = = = =
TREATHERT
5. Dose levels at least 3 + con- = = = = =
trol
- low dose no evidence of toxi- - b L mot specified not specified
city, not lower
than 10% of high
dose
- intemediate
dose(s) mid range between = = = oot specified not specified
low ard high dose
- high dose evidence of minimal = L evidence of minimal | evidence of minimal =

toxicity without
substantially al-
tering the nomal
life span due to
effects other than
tumours

e.g. less than 10%
depreasion of body

taxicity without
substantially al-
tering the normal
life span

not mentioned

toxicity without
substantially al-
tering the nommal
life smn

not mentioned

not mentioned

weight gain
6. Route of admin-
istration a) oral a) = a) = a) = a) = a) in diet (in prin-
ciple)
b) demmal: b) - b) = b) topicsl applica~ | b) topicel applica- | b) not mentioned
not specified tion on apprax. tion on apprax.

10% of body sur- 10% of body sur-
face, 6 h/d face, 6 h/d

¢) inhalation c) - c) = c) = c) = ¢) ot mentioned

(c.f. App. 6)
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APPENDIX 4

(contirmed 2)

P EST GUIDETLTIHNES S/

22-24 h/d, 7T d/wk

CONMNPARISOTN YyITH 0O ECD TG, 0. 4 51
INDUSTRIAL CHEMICALS PESTICIDES
OECD ERC K/HSC SA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1%81) (1983) (1) (1983) (19e2) (1985)
7. Frequency of
dosing a) oral: a) = a) = a) continously when | a) = a) not specified

ideally 7 d/wc; administered in
5 d/wk accept~ diet or water {
able 1

b) demal: b) = b) = b) 6 h/d b) 6 h/d b) ot mentioned |
not specified |

¢) inhalation: c) = c) = c) 6 h/d ¢) not spcified ¢) ot mentioned '
6 n/d, 5 d/wk or '

8. Duration of
treatment

- rats

~ mice (and
hemsters)

at least 24 o

at least 18 o'

STUDT OBSERVATIORS

I  CLINICAL DATA

9. Body weights

weekly for first
13 wk then once
every 4 wk

10. Food con=
sunption

weekly for first
13 wk then at ap-
prox. 3 monthly in-
tervals

weekly for first

13 wk then approx.
monthly intervals
(only when test sub-
gtance is admin-
istered in diet)

weekly for first
13 wk then apprax.
monthly intervels

weekly for first

13 wk then once
every 4 wk; includes
calculation of feed
efficiency during
the growing period
of the test animals

{1. Water con-
sumption

not mentioned

weekly for first

13 wk then at ap-
prox. 3-monthly
intervals (only
when test substance

weekly for first

13 wk then at ap-
prox. 3=monthly
intervals (only
vhen test substance

weekly for first
13 wk then apprux.
monthly (only when
test substance is
administered in

weekly for first
13 wk then apprax.
monthly intervals

is administered in | is administered in | drinking water)
drinking water) drinking water)
12. Clinical signs observe at least = = = = =
once daily
13. Mortality observe at least observe regularly observe regularly = o observe at least
twice daily once daily
14, Ophthalmology not mentionsd = = = -

* For strains of greater lomgevity or low spontaneous tumour rates other temination criteria apply.
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APPERDIX 4

(continued 3)

CARCINOGENICTITTY

CONPARTIGSOTFR

¥vVITH

TEST

OEBECD T G.

)|

0.

6 UIDELTIUEKES./

4 51

INDUSTRIAL CHEMICALS

PESTICIDES

OBCD
(1s81)

(1983)

UK/HSC
(1)

USA (EPA/TSCA)
(1983)

USA (EPA/FIFRA)
(1)

Japan/MAFF
(1985)

HARMATOLOGY,,
CLINICAL CHEM-

15. Haematology

- blood smear from
all animals at 12
and 18 m ard prior
to sacrifice

blood amear fram

10 animals/sex/group
at 12 and 18 m and
at sacrifice

- differential blood
counts on animals:
- which show a de-

terioration in
health

not mentioned

- in the highest
dose ard control
groups

- in the lower
dose group(s) if
necessary

16. Clinical
chemistry

rot mentioned

17. Urinalysis

not mentioned

IOII POST MRTEX
EXAMTHATIORS
(cf. cont. 4)

18. Gross mthology

all animals

19. Organ weights

not mentioned

10 rodents/sex/group

10 animals/sex/group

20. Histopathology

a) all animals that
died or were
killed during
study

a)

a)

a) =

b) all animals in
control and high
dose groups

b)

b)

= b) =

c) enimals in lower
dose groups if
necessary

c)

c)

d) all animals: all
grosa lesions
and target orgens
(including tu-
mours or lesions
suspected of
being tumours)

d)

d)

= d) =

d) =
in addition:
lungs, liver,
kidneys

d) =
in addition:
lungs, liver,
kidneys
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APPENDIX 4

(contimed 4)

CARCINOGEVNICITT

S WEIGHED,

PRESERVED

TEST

GUIDELIU NES

AND EXAMINED HISTOPATHOLOGICALLY

INDUSTRTAL CHEMICALS FESTICITES
Parameters in all Aditional parameters in | OECD EFC UK/HSC BA (EPA/ USA (EPA/ Japan/MAFF
guidelines irdividual guidelines (1 [e3)] ) (1 %’5) (1 %) TSCA) mg (1 %5 )
(193) (192

Organ weights
Adrenals X
Brain X X
Kidneys g X
Liver b X
Teates X X
As many other organs as :
possible

Histopathology

Target organs

Gross lesions/tumours

Accessory genital organs” Aorta X X X X

Adrenals Gall bladder*/ =

Bone {femur incl. joint) Musculature X X x

Bone marrow (stermm) Respiratory tract’/ x X X x

Brair?) Thigh musculature X X

Caecum

Colon

Duodenum

Eyes

Gonads®

Heart

Ileum

Jejunum

Kidneys

Liver

Lungs
Lymphnode( s)
Mommary gland (females)
Nerve (peripheral)
Oesophagus
Pancreas
Parathyroid(s)
Pituitary

Rectum

Salivary glands
Skin

Spinal cord?)
Spleen

Stamach

Thymus/ thymic tissue
Thyroid(s)
Trachea

Urinary tledder
Uterus

*

NP~

EPA/FIFRA testes only

EPA/TSCA: epididymis, prostate and, if present, seminal vesicles

including sections of medulls/pons, cerebellar cortex, cerebral cortex

cervical, thoracic, lumbar
if sen

t
in ?:mﬂ;ulaﬁ.on studies only: the entire respiratory tract incluwding mose (nasal cavity), pharynx, and larynx
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APPENDIX 5

CONBINED CHRONIC TOXICITY/CARCINOGENICITY GUIDELINES/

CONPARISON WITH OBCD TG NO. 453
INDUSTRIAL CHEMICALS PESTICIDES
OECD ERC UK/HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1981) (1983) (192) (1983) (192) (1985)
G 453 no guideline § 835
ANINALS
1. Species/strain typically rat meferably rat of meferably rat of preferably rat of mreferably rat of

camonly used strain

2. Age at start of
dosing

as soon a9 posgible
after weaning, pref-
erably before 6 wk
old

as soon as possible
after weaning

3. Size of groups

at least 50M/S0F;

higher numbers if

interim sacrifices
are planned

4. Satellite groups

satellite control
group: 10M/10F;
satellite dose
group: 20M/20F

TREATHMERT

5. Dose levels

a) For carcino-
genicity
testing:

- low dose

- intermmediate
dose(s)

- high dose

b) For chronic
toxicity
testing:

at least 3 + con-
trol

no evidence of toxi-

city

not lower than 10%
of the high dose

mid range between
the high and low
dose

evidence of minimal

toxicity without subb

atantially altering
the normal life spary
due to effects other
than tumours

an additional trea-
ted, and a concur-
rent control satel-
lite group

additional treated
satellite groups ard
a concurrent control
satellite group

the additional,
highest dose in
satellite group
should produce frank
toxicity

the additional,
highest dose in
satellite group
should produce de-
finite signs of
toxicity

comonly used strain

camonly used strain

commonly used strain

as soon as poasible
after weaning, ide-
ally before the rats
are 6 wk but not
older than 8 wk

as soon as possible
after weaning, ide-
ally before the rats
are 6 wk old but not
older than 8 wk

a3 soon as possible
after weaning, but
in any case not more
than 8 wk old

satellite control
group ard satellite
dose group(s): at
least 20M/20F

satellite control
group: 10M/10F;
satellite dose
group(s): not ex-
actly specified

satellite control
group amd satellite
dose groups: at
least 20M/20F

mot specified

low incidence of
fatalities

low incidence of
fatalities

not specified

minimal observable
toxic effects (low
incidence of fatal-
ities)

minimal observable
toxic effects (low
incidence of fatal-
ities)

not specified

signs of toxicity
without substanti-
ally altering the
nomal life span due
to effects other
then tumours

signs of toxicity
without substanti-
ally altering the
nomal life span due
to effects other
than tumours

at least one addi-
tional treated amd a
concurrent control
satellite group

at least one addi-
tional treated ard a
concurrent control
satellite group

an additional
treated satellite
group and a concur-
rent control satel-
lite group
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APPENDIX 5

(contimed 2)

CONBINED CHRONIC TOXICITY/CARCINOGENICITY. GUIDELINES/

Tc ¥Wo.

STUDT CGBESEHVATIONS

9. Body weights

weekly for first
13 wk, then once
every 4 wk

10. Food consump-
tion

weekly for first
13 wk then at
approx. >-monthly
intervals

11. Water consump-
tiom

not mentioned

weekly for first

13 wk then at ap-
mox. 3 monthly in-
tervals thereafter
(only when test
substance is admin-
istered in drinking
water)

24 m for food use

CONPARISONK ¥WITH OECD 453
INDUSTRIAL CHEMICALS PESTICIIES
ORCD EFC K /HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1981) (1983) (19g2) (1983) (19e2) (1985)
6. Route of ad-
ministration a) oral a) = a) = a) = (preferred) | a) in diet (in prin-
ciple)
b) demal b) - b) - b) = b) not mentioned
c) inhalation c) - c) - c) = c) not mentioned
(c.f. App. 6)
7. Frequency of
dosing a) oral studiea: a) = a) continously if a) ideali~ 7 d/wk a) ot specified
ideslly 7 d/wk; administered in (kind : exposure
5 d/wk acceptable diet or water not ewi_tly spec-
ified)
b) dermsl studies: | b) - b) ideally for at b) ideally 7 d/wk b) mot mentioned
not specified least 6 h/d (kind of exposure
not exactly spec-
ified)
¢) inbalation c) = c) 6 h/d ¢) ideally 7 d/wk ¢) ot mentioned
atudies: (Kdind of exposure
6 h/d, 5 d/wk or not exactly spec-
22 - 24 n/d, ified)
7 d/wk
8. Duration of
treatment
a) For carcino-
genicity
testing
- rats at least 24 o - - = over most of the
life span
- mice (and .
hamsters) at least 18 m = = * over most of the
life span
b) For chronic
toxicity
testing at least 12 m = = at least 12 m 24 n (rats)
for non-food use, 18 o (mice)

weekly for first

13 wk then apprax.
monthly intervals
(only when test sub-
stance is admin-
istered in diet)

weekly for first
13 wk then epprax,
monthly intervals

weekly for first

13 wk then once
every 4 wk; includes
calculation of food
efficiency during
the growing period
of the test animals

weekly for first

13 wk then at ap-
frox. monthly in-
tervals thereafter
(only when test sub~
stance is admin-
istered in drinking

vater)

weekly for first
13 vk then apprax.
monthly intervals

* For atraing of greater lomwevity ar 1w amntanania hmanr ratea

ather taminatinn Aaritaria ovmlvy
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APPERDIX 5

(contimued 3)

TOXICITI/CARCIIQGBIICIT! GUIDELINES/

COMPARISON WITH OECD TG NO. 453

INDUSTRIAL CHEMICALS PESTICITES
QECD ERC UK /HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1981) (1983) (1) (1983) (1) (1985)

12. Clinical signs

at least once daily

13. Mortality

observe at least
twice daily

observe regularly

14. Ophthalmology

not mentioned

11  HAEMATOLOGY,
CLINICAL CHEM-
ISTHY ARD
URTHALYSTS
(cf. cont. 5)

15. Haematology

20 rats/sex/group

10 rats/sex/group

3m, 6 mand at ap-
prox. 6 m intervals
thereafter, and at
temination

differential blood

counts on animals:

-~ which show a de-
terioration in
health

- in the highest
dose and control
groups (same in-
tervals as above)

- in the lower dose
group(s) if neces-
sary

differential blood

counts on animals:

- which show a de-
terioration in
health

- in the highest
dose and control
groups

- in the lower dose
group(s) if neces-
sary

16, Clinical
chemistry

10 rats/sex/group

at approx. 6 m in-
tervals ard at ter
mination

17. Urinalysis

10 rats/sex/group

3m, 6 m, end at ap-
prax, 6 m intervals,
and at temination

observe at least
once daily

on at least 10 ani-
mals/sex/group
prior to start and
at erd of dosing.
If changes are de-
tected, then all
animals

mrior to start amd
at erd of dosirg,
preferably in all
enimals but at least
in high dose and
control animals.

If changes are de-
tected, then all
animals

prior to start and
at end of dosing,
preferably in all
animals but at least
in high dose and
control animals.

If changes are de-
tected, then all
animals

at least 20 rodents/
sex/group

at least 10 rodents/
sex/group

at least 10 animals/
sex/group

at approx. 6 m in-
tervals and at ter-
mination

every 6 m and at
temination; if hae-
matological effects
in the subchronic
test: additional
after 3 m

differential blood

counts on animsals:

- which show a de-
terioration in
health

- in the highest
dose and control
groups

= in the lower dose
group(s) if neces-
sary

differential blood

counts on animals:

- sacrificed in the
midcourse of the
test

at least 10 rodents/
sex/group

at least 10 rodents/
sex/group

at least 10 rodents/
sex/group

Just prior to ini-
tiation of dosing,
near the middle
and at the emd of
the test period

at least 10 rodents/
sex/group

at least 10 rodents/
sex/group

at least 10 animals/
sex/group

at approx. 6 m i
tervals and at ter~
mination

at apprax. 6 m in-
tervals and at ter-
mination; if ef-
fects in the sub-
chronic test: ad-
ditionsal after 3 m
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APPEREDIX 5

(continued 4)

COMNBINED CHRONIC '!OXICIT!/CARCII‘OGEKICITY GUIDELINES/

CONPARISON WITH OECD

TG BO. 453

INDUSTRIAL CHEMICALS

PESTICIDES

OECD
(1981)

(1983)

WK /HSC
(19)

USA (EPA/TSCA)
(1983)

USA (EPA/FIFRA)
(192)

Japan/MAFF
(1985)

OI ROST NETEA
EXAMTHATIORS
(cf. cont. 6)

18. Gross mthology

all animals

19. Orgsn weights

10 animals/sex/group

20. Histopathology

a) all animals that
died or were
killed during the
study

a)

b) &ll aninals of
the highest dose
group(s) and con-
trols

b)

¢) animals in lower
dose groups if
necessary

d) all animals:
all gross lesions
and target organs
(including tu-
mours or lesions
suspected of
being tumours)

d)

at least 10 rodents/
sex/group

at least 10 rodents/
sex/group

all animals (main
groups) ard at least
10 animals/sex (sa-
tellite groups)

a) =

a) =

a) =

b) %)

b) =

b) =

) =
in addition:
lungs, liver
and kidneys

d) =
in eddition:
lungs, liver
ard kidneys

d) =
in addition:
lungs, liver
ard kidneys

*) Evidently as the result of a printing error the cauplete sentence in question was not reproduced. In this specific case, therefore, the text of the
TSCA-chronic and carcinogenicity guidelines was used and reproduced here by analogy.
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APPEEDIX

5

(continued 5)

CHEMISTRY

AND

URINALYSIS

PARAMETERS

INDUSTRIAL CHEMICALS FESTICIDES
Parameters in all Additional marameters for | OECD FEC UK/HSC A (EPA/ USA (EPA/ Japan/MAFF
guidelines individual guidelines (1981) (1983) (1) TSCA) FIFRA) (1985)
(1983) (ie)
Hasmntology
Clotting p:)t'ent:ia.].1 )
Erythrocyte count (RBC)®)
Haenoglobin
Haematocrit (PCV)b)
Total and differential?)
wBCe
Blood chemistry
Albumin
ar (ger)d)
AST (cor)®) Alk. phosphatase x x x
Glucose Bilirubin ( total) X x X
Total protein Calcium X X
Urea~N Chloride X X
Cholesterol x (total) x {total)
Creatihine phosphokinase X X
Gama-glutanyl trans-
peptidase * * X
Omithine decarbaxylase X X X
Phosphorus x X
Potassium X X
Sodium X X
Additional parameters x3) xj)
Urinalyei
Appearance Bilirubin X
Glucose
Ketones
Occult blood
Protein
Sediment
Specific gravity
Volume

1) suwch as prothrombin time, thromboplastin time and platelet comt; Japan/MAFF: only platelet count mentioned

2) if necessary

3) for adequate toxicologicel evaluation or to extend the investigations of observed effects, additional analyses of marameters such as
acid/base balance, cholinesterase act., hommones, lipids and methaemoglobin may be necessary

a) RBC
b) RV
¢) WiC
d) AID

GFT

e) AST
GoT

red blood cell count
packed cell volume

white blood cell comnt

alenine aminotransferase
glutamic-pyruvic transaminase

aspartate aminotransferase
glutamic-oxaloacetic transaminase
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APPENDIX 5

(contirued 6)

PTOXICITY / CARCIBOGENICITY CGUIDELINES

PRESERVED AND EXAMINED HISTOPATHOLOGICALLY

Parameters in all
guidelines

Additional parameters for
individual guidelines

INDUSTRIAL CHEMICALS

PESTICIDES

0BCD
(181)

(1983)

UK/HSC
(1ee)

BA (EPA/
TSCA)
(193)

USA (EPA/ Japan/MAFF
(1985)
(192)

Organ weights

Brain
Gonads”
Kidneys

Liver

Adrenals

As many other organs as
possible

Target organs
Gross changes

Accessory genital otgans1 )
Adrenals

Bone (femur incl. joint)
Bone marrow (sternum)
Brair?)

Caecum

Colon

Duodenum

Eyes
Gonads
Heart

*

Ileun

Jejunum

Kidneys

Liver

Lungs

Lymphnode(s)
Memmary gland (females)
Musculature

Nerve (peripheral)
Oesophagus
Pancreas
Parathyroid(a)
Pituitary

Rectum

Salivary glands
Skin

Spinal cordd)
Spleen

Stomach

Thymus/ thymic tissue
Thyroid(s)
Trechea

Urinary bladder

Aorta

Gall bladder*/

Respiratory tract’ )

Uterus

* EPA/FIFRA and Japan/MAFF: testes only

¢ EPA/FIFRA testes only

1) EPA/TSCA: epididymis, prostate and, if present, seminal vesicles

2) including sections of medulla/pons, cerebellar cortex, cerebral cortex

3) cervical, thoracic, lumbar

4) if present

5) in inhalation studies onlv: the entire resuiratorvy tract including nose (nasal eavity), tharvny. and larvnx
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APPERDIX 6

CHRONIC, CARCINOGENICITY AND CONBINED STUDIES /
CONPARBRISONS WITH OECD NOS. 451, 452, 4573
INHALATION EXPOSURE (DIFFERENCES FROM ORAL TREATMENT)
INDUSTRIAL CHEMICALS PESTICITES
OECD EEC K/nsc™ USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(181) (1983) (1) (1983) (1) (1985)
TC 451, 452, 453 § 831, &2, 833
Frequency of ex-
posure
- Occupational ex-
posure simulation | 6 h/d, 5 d/wk - = 6 h/d not mentioned not mentioned
- Enviromental
exposure simula-
tion 22 - 24 h/d, T d/wk = = ot mentioned not mentioned ot mentioned
- Air flow rate 12 to 15 air at least 12 air = o not mentioned not mentioned
changes/h changes/h
- Chambers - control and ex- - = not mentioned ot mentioned ot mentioned
posure chambers
identical
- slight negative - = - = oot mentioned
pressure in the
chambers
- Physical
measurements - rate of air flow, =, = - - not mentioned
continuously
- concentration of = - (variance +15%) | - "dynamic inhale- | - "dynamic inhala- ot mentioned
test substance tion gystem" with tion system" with
analytical concemn- analytical concen-
tration control tration control
system system
- temperature: = = = = mot mentioned
22 + 2%
- rel. humn.: = = - rel. hum: - rel. hum. not mentioned
0 - 70% 40 - 60% 40 - 60%
- merticle size in — - - = not mentioned
case of aerosols
Nunber of con
trol groups negative control = = = " ot mentioned
vehicle control

* only in the carcinogenicity TG
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APPENDIX 7

REPRODUCTIVE

TOXICTITTI?Y

TERATOGENICITY TEST GUIDEBLINES/

GUIDELTIHNTES

CONPARISONE WITH OECD TG HNO. 414
INDUSTRIAL CHEMICALS PESTICIDES
OBCD ERC WK /HSC B4 (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1%81) (1983) (1) (19%4) (19) (1985)
G 414 - H3-Organ/ § 833

Additional Test 1
(b)

Tissue-Dev, Tox.

ABNINALS

1. Species/strain

- rodents

- non~rodents

- camonly used lab-
oratory strains;
should not have
low fecundity amd
should be charac-
terized for re-
sponse to terato-
gens

+os for its sensi-
tivity to develop-
mental toxins
at least 2 mamma-
lian species

- at least 2 mamme-
lian species

- at least 2 mamma-
lian species

- rat preferred; = - rat, mouse or ~ rat preferred - rat preferred
mouse or hamster hamster
- rabbit preferred = = - rabbit = =

2, a) Age at start
of study

b) - randamisa-
tion

- healthy young
adult virgin F of
canparable age
and size

- young adult ani-
mals
(mlliparous F)

- young adult preg-
nant animals

= young adult of
first pregnancy

- acclimatised to

laboratory con-
ditions for at
least 5 4 prior
to the test

not mentioned

- not mentioned

not mentioned

- animals should be
randanized and
assigned to the
treatment groups
before mating

- not mentioned

not mentioned

- not mentioned

- naturally, with M
of established
fertility

or by artificial
insemination

not specified

not specified

- naturally

naturally

3, Size of groups

- adequate to ensure
that sufficient
pups are produced
to permit an eva-
luvation of tera-
togenic potential
of the substance

... sufficient
litters and pups

«o» sufficient
litters and pups ...

e.s Oof the pten-
tial develommental
toxicity

-~ not mentioned

- rodents - at least 20 preg- = = = o -
nant rats, mice or
hamsters

- non-rodents - at least 12 preg- = = = = 2
nant rabbits

4. Caging
- rodents and
norrrodents - individual - a - not mentioned - not mentioned ~ not mentioned

~ pregnant F may
be provided with
nesting materials

- not mentioned

- ot mentioned

- not mentioned

- not mentioned

- not mentioned
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APPERDIX 7

(continued 2)

TOXICITY

TERATOGEFRICITY TEST GUIDELINES/

GUIDELTINTES

CONPARISON ¥WITH OECD TG NO. 414
INDUSTRIAL CHEMICALS PESTICTDES
CRCD EFC K /HSC BA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1%81) (1963) (192) (1984) (1982) (1%5)
TREATNERT
5. Dose levels - at least 3 - = = = =
+ control + concurrent con~ + control

- low dose

- intermediate
dose(s)

- high dose

+ also vehicle
control if the
test substance
is administered
in a vehicle

trol (wntreated
or sham-treated)

and/or where ap-
propriate a ve-
hicle control if
the test substance
is administered in
a vehicle

+ concurrent con-
trol (untreated
or shau treated)

or vehicle group
if the test sub-
stance is admin-
istered in a ve-
hicle of unknown
toxicity

or vehicle group
if the test sub-
stance is adminis-
tered in a vehicle

~ 1o observable
effects

o grosaly observ-
able evidence of
either maternal or
develomental tox-
icity

- no evidence of
toxicity

-~ geametrically

between high
and low dose

ideally, minimal
observable toxic
effects

if more than 1
intermediate con-
centration is
used, the concen-
tration levels
ahould be spaced
to produce a gra-
dation of toxic
effects

~ not mentioned

= ideally, some

overt maternal
toxicity, (e.g.
slight weight
loss, but not more
then 10% maternal
deaths) unless
limited by the
physical/chanicel
nature or bioclog-
ical properties
of the substance

6. Limit test

~ if a dose level

of at least

1000 mg/kg pro-
duces o evidence
of embryotoxicity
or teratogenicity,
studies at other
dose levels may
not be considered
necessary

= if a preliminary

study at the high
dose level, with
definite evidence
of maternal toxi-
city, shows no
adverse effects on
enbryos, studies
at other dose
levels may mot be
considered neces-
sary

-~ oot mentioned

- if a dose less
than 1000 mg/kg
moduces definite
evidence of ma-
ternal toxicity,
but shows no ad-
verse effects on
embryos, studies
at other dose
levels may not be
congidered neces-
sary

- ot mentioned

- not mentioned
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APPENDIX 7

DUCTTIVE

(continued 3)

TOXICITTI

TERATOGENICITY TEST GUIDELIXES/

COMPARISON ¥WITH OECD TG NO.

414

G UIDELTITEES

INDUSTRIAL CHEMICALS

PESTICIDES

OBCD
(1981)

(1983)

K/HSC
(1)

USA (EPA/TSCA)
(1984)

USA (EPA/FIFRA)

(19e2)

Japan/MAFF
(1985)

7. a) Requirements
for vehicle

b) Requirements
for control

- toxicological
properties should
be understood

- not mentioned

should not be te-
ratogenic or have
effects on re-

production

- animals should be
handled in an
identicel manner
to the exposed
animals

8. Exposure
conditions

- test substance
ahould be admin-
istered at ap-
praximately the
same time each

day

- not mentioned

~ When given by
gavage, dose may
be based on the
body weight of the
F at start of sub~
stance administra~
tion

- dose may be based
on the bady weight
of females at
astart of substance
administration

alternatively, the
animals may be
weighed period-
ically and the
dosage based on
the recent weight
detemination

9. Route of admin-
istration

- orally, by gavage

- altermatively
other routes may
be used where
these are more
representative of
likely routes of
human exposure

= or depending on
the physical
properties of the
test substance

- for example, by
inhalation for
volatile solvents

- unless the chem~
ical or physical
characteristics
of the test sub-
stance, or pattern
of human exposure
suggest a more ap-
mopriate route of
administration

- unless the chem-
ical or physical
characteristics
of the test sub-
stance, or pattern
of human exposure
suggest a more ap-
propriate route of
administration

- not mentioned

10, Duration of
treatment

- period of major
organogeneais

- alternatively,
the period of
dosing may be
extended to ap-
proximately 1 4
before expected

Arlivarv date

- ot mentioned
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APPEENDIX 7

(contimed 4)

TOXICITTY

TERATOGENICITY TEST GUIDEBLINES/

GUIDELTITENKTES

CONPARISON WITH OECD TG NO. 414
INDUSTRTAL CHEMICALS PESTICITES
OECD EEC K /HSC IS5A (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(191) (183) (192) (194) (19e2) (1985)
- rodents - rat:
d of gest. 6 - 15 = = = = =
ord7 -17
- mouse:
d of gest. 6 - 15 = = = = =
~ hamster:
d of gest. 6 - 14 = = = = =
- non-rodents | - rabbit:
d of gest. 6 - 18 = = = = =
- definition
of day O - day on which va- = = = = =
ginal plug and/or
spem are observ-
ed
- 1 based on obser— = = - ot mentioned = =
vation of mating
or artificial in-
semination the
times stated
should be adjusted
by adding 1 4
11. Frequency of
dosing - deily " - - = - not specified
STUDT GHSERVATIORS
I CLINICAL DATA
12. a) Body weight - weekly = = at least weekly = - period prior to,
++» and at the day during ard after
of sacrifice treatment
b) Food consump-
tion ~ weekly = = - - - period prior to,
+o» in a dosed-feed- during and after
ing study treatment
13. Clinical exam-
ination
a) Clinicel - at least once = ~ during the treat- = - at least once each =
signs/ daily throughout ment ard cbservae- week at the same
Mortality the study tion period at time as weighing
least once each 4
- dally additional = = = = E
observations to
minimize loss of
animals to the
study
- dead, weak or ~ not mentioned - not mentioned = o - not specified
moriburd snimals
should be removed
ami necropsied
sss to ensure that
pot more than 10%
of animals in any
test group are lost
due to cammibaliam
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APPERDIX 7

(contimed 5)

TOXICITTI

CUIDELINES/

G UIDELTIUHNES

COMPARISON VWITH OECD TG NWNO. 414
INDUSTRIAL CHEMICALS PESTICILES
ORCD ERC LK /HSe UBA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1981) (1983) (1om2) (1984) (1ee2) (1985)
b) Abortion or
pramature
delivery - F should be sac- = = = " =
rificed and sub-
jected to thorough
macroscopic exam-
ination
14, Date of sacri-
fice - ghortly before the = = = - - ot specified

expected date of
delivery

- one day prior to
tem

- not mentioned

- not menioned

- not mentioned

II POST HETER
EXAMTHATIORS

15. Examination
after caesarean
section or death

- the uterus should

ately

deaths and live
foetuses

nunmber of viable
foatuses

be removed immedi-~ veo amd welghed
~ mumber of embry- - = - embryonic or foe- = =
onic or foetal tal deaths and

- eatimation of
time of death in
utero

- mmber of corpora
lutea in rats amd
rabbits may be de-

- mumber of corpora
lutea should be
determined for all

- mmber of corpora
lutea where pos-
sible

- number of corpora
lutea where neces-
sary

termined species except
mice
16, Examination of
foetuses - externally = = = = =
F—Sex = = = = =
- individual weight > = “ - litter weight - litter weight
- mean welght = = = = hu
derived

17. Preparation and
morphological
examination of
foetuses
- rodents

- npon-rodents

-1/3 to 1/2 of each
litter, for skel-
etal anomalies

- remaining part of
each litter for
soft tissue anama-
lies

- including growth
retardation, de-
layed ossifice-
tion and haemor-
rhages

- each foetus for

~ then for akeletal
anomalies

- including growth
retardation, de-
layed ossifice-
tion and haemor-
rhages

18. Gross mthology

- examination for
any structural
abnomalities or
pathological
changes which may
have influenced
pregnancy

- any animals which
die during the
atudy ...
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APPENDIX 7

(continued 6)

REPRODUCTIVE TOXICITY GUIDELINES

TERATOGENICITY TEST

GUIDELINES

INHALATION EXPOSURE (DIFFERENCES FROMN
ORAL TREATMENT)
INDUSTRIAL CHEMICALS PESTICITES
OECD EEC UK/HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
no guideline no guideline no guideline (1984) no guideline no guideline

HG-Organ/Tissue Dev
Tox-Inhal

ANINMALS

4. Caging

TREATHNERT

5. Dose levels

6. Limit test

7. Requirguents
for control

8. Erposure condi-
tions
a) Inhalation
equipment

- individual

- at least 3
+ concurrent con-

trol (exposed to
cleen, filtered
air) end where
appropriate an
additional ve-
hicle control
if the test sub-
stance under
study requires
a vehicle for
delivery

- if & test at an
exposure of 5 mg/l
(actusl concentrs-
tion of inhalable
substance), or (if
this is not possi-
ble due to physical
or chemical prop-
erties of the test
substarce) the
maximum attainable
dosis, produces mo
observable devel-
opmental toxicity,
then a full study
using 3 exposure
levels might not

be necessary

identical comli-
tions to the
groups exposed to
the substance

"dynamic inhala-
tion system" with
sui table concen-
tration control/
monitoring system
sane conditiong
throughout expo-
sure chamber
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APPENDIX 7

INHALATION BEXPOSURE

ORAL TREATMENT)

(continued 7)

TERATOGENICITY TEST

(DIFFERENCES

REPRODUCTIVE TOXICITY GUIDELINES

GUIDEBLINES

FROM

INDUSTRIAL CHEMICALS

PESTICIDES

K /HSC

USA (EPA/TSCA)
(1984)

USA (EPA/FIFRA)

Japan/MAFF

b) Physical
measuremnents

9. Route of edmin-
istration

11. Frequency of
exposure

- evenly distribut-
ed exposure atmos-
phere

- 12 - 15 air

changes/h

Op-content 19%

Teuperature

rodents 22° + 20C

nom-rodents 20° +

3¢

Rel. hum, 40 - 60%

but in certain in-

stances (e.g. testd
of aerosols, use of
water vehicle) may
not be practicable

Volume of test

animals should not

exceed 5% of test
chamber

Continuous moni~
toring and record-
ing, at least every
30 minutes of air
flow, temperature,
rel. hum.
Continuous moni-
toring amd record-
ing, at least at
beginning, inter-
mediate time and
end of exposure
period, of actual
concentration of
test substance
particle size
analysis

- whole-body expo~
sure

- oro-nasal or
head-only exposure
requires justifi-
cation/reasoning

- at least 6 h/d
+ appropriate ad-
ditional time
for chamber
equilibrium
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APPENDIX 7

(continued 8)

REPRODUCTIVE TOXICITY GUIDELINES

TERATOGENICITY TEST GUIDELINES

INHALATION EXPOSURE (DIFFERENCES FROM
ORAL TREATMENT)

INDUSTRIAL CHEMICALS PESTICITES
ERC K /HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1984)
STUDY OBSERVATIOES
I CLINICAL DATA
12. b) Food con-
sumption - weekly
~ during exposure
withdrawal of
food; optional,
withdrawal of
water
13. Clinical ex-
amination
a) Clinical - mrticular atten-
signs/ tion to observa-
mortality tion of tremors,

corvulsions, sa-
livation, diar-
rhea, lethargy,
sleep and cama
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APPERDIX 8

TOXICITY

GUIDELTIU NES

TEST GUIDELIKES/

COMPARISON VWITH OECD TG NO. 415
INDUSTRIAL CHEMICALS FESTICIDES
OECD EEC UK/HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1983) (1983) (1)
G 415 - Fertility study no guideline no guideline no guideline
Additional test
1 (a)
ABNIRALS
1. Species/strain - rat or mouse = - rat

~ gtrains with low
fecurdity should

- not mentioned

not be used
2. Age at start

of study

- males -5 to 9 wk old, & - young, mature
after weaning

- after at least = = not mentioned

5 4 of acclima-
tisation

- females - young adult ~ weaned =

after at least 5 4
of acclimatisa-
tion

- not mentioned

3. Size of groups

sufficient number
to yield about
20 pregnant F at
or near term

sufficient number
to yield about
2 litters

4. Caging

- pregnant F - near marturition, | - not mentioned
individually pregnant F sepe-
rately
~ provided with - - not mentioned

nesting materials

TREATHENT

5. Dose levels

- at least 3
+ control

or vehicle control
receiving the
vehicle in the
highest volume
used

- not mentioned

- + paired-fed con~
trol if the
test substance
causes reduced
dietary intake

0ot mentioned
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APPEEDIX 8

(continued 2)

TOXICITY

GUIDELTINTES

ONE-GENERATION BREPRODUCTIOR TOXICITY TRBST GUIDELINES/
CORPARISON WITH OEBCD TC HNO. 415
INDISTRIAL CHEMICALS PESTICIDES
OECD ERC X/HSC USA (FPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1983) (1983) (1)

- low dose

- intermediate
dose(s)

- high dose

- ideally, no ob-
servable adverse
effects on the
parents or off-
spring

-~ not mentioned

L

ideally minimal
taxic effects

- not mentioned

i

ideally, toxdcity
but no mortality
in the parental
animals, unless
doge is limited
by physical/chem-
ical nature or
biological effects

- some evidence of
toxicity in the
parent animals,
e.g. reduction
in weight gain

A, limit test

- if a dose of at
least 1000 mg/kg
produces no evi-
dence of inter-
ference with re-
productive per-
formmance, studies
at other dose
levels may not be
considered neces-
sary

- not mentioned

1T a preliminary
study at the high
dogse level, with
definite evidence
of maternal toxi-
city, shows no ad-
verse effects on
fertility, studies
at other dose lev-
els may not be
considered neces-
sary

= NOT mentioned

T. Requirements
for the vehicle

- ghould be known
ot to produce
toxic effects

- not mentioned
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APPEIEDIX 8

RODUCTTIVE

(contimed 3)

TOXICITTY

GUIDELTIUNES

ONE-CERNERATION REPRODUCTION TOXICITY TEST GUIDELIRNES/

COMPARISON WITH OEBCD TG HO. 415
INDUSTRIAL CHEMICALS FESTICTIES
OECD ERC UK /HSC UBA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(183) (1983) (1)
8. Exposure
conditions - when administered - - not mentioned

by gavage or cap-
aule, dosage is
based on the in-
dividual animal’s
body weight ami
edjusted weekly

- for F during preg-| - for F during preg-| -not mentioned
nancy, dose may be nancy, dosage may
baged on daily be based on the
body weight or on body weight at day
bady weight at d 0O or 6 of the
0 or 6 of preg- mregnancy, if de-
nancy, if desired sired

9. Route of
administration - in the diet or = - usually oral

drinking water

- alternatively, = =

other routes are
acceptable

10, Duration of
treatment

- males

- females

~ during growth and
at least one cam-
plete spermato-
genic cycle

not mentioned

- in rats:

for approx. 10 - throughout the
wk prior to the breeding cycle
meting period

- in mice: - - ot mentioned

for approx. 8
wk prior to and
during the mating

period

- in rats and mice: = - in rats, at least
for at least 2 20 d prior w
canplete oestrus mating
cycles, for at - throughout the
least 2 wk prior breeding cycle

to mating through-
out the 3-week
mating periad,
during pregnancy,
ard up to wesning
of Fy offspring

11, Frequency of
dosing

-7 d/wk

~ not mentioned
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APPENDIX 8

DUCTIVE

(contimed 4)

TOXICTITTY

G UIDEBLTITEKES

ORE-GENEBRATION REPRODUCTION TOXICITY TEST GUIDELIKNES/

COMPARISON V¥VITH OEBCD TG NO.

415

INDUSTRIAL CHEMICALS

PESTICITES

OBCD
(1983)

(1983)

UK/HSC
(192)

IBA (EPA/TSCA)

USA (EPA/FIFRA)

Japan/MAFF

12. Mating

~ definition
of day 0

-1:1 (1 Fis
placed with the
same M until
Pregnancy occurs
or 3 wk have
elamaed)

- ot mentioned

- alternatively,
1M:2F

~ Ot mentioned

- d on which vagi-
nal plug or spem
are found

not mentioned

- eacn morming the
F ghould be ex=-
amined for pres-
ence of sperm or
vaginal plug

not mentioned

- where necessary,
about 10 d later
mating can be re-
peated amd a 2nd
litter bred

13. Proof of
fertility

~ pirs that fail
to mate should
be evaluated to
detemine the
cause of infer-
tility, e.g.
additional oppor-
tuni ties to mate
with other proven
sires or dams,
examination of the
oeatrous cycle or
spematogenesis,
microscopic exami-
nation of the re-
productive organs

i

not mentioned

14, Rearing:
Litter size

et

- with standar-
disation

= dams are allowed
to litter oomally
and rear their
progeny to the
stage of weaning

- on d 4 after birth
selection of 4 M
and 4 F per litter

~ between d 1 and
d 4 after birth ..

-~ pot mentioned

- elimination of

runts only is not
aporopriate

- Dot mentioned

- not mentioned

- martial adjust-
ment is accepted
if the number of
M ard F pups
prevents having
4 of each sex per
litter; 5Mand 3
P alao acceptable

- not mentioned

ad justments are
not applicable for
litters of less
than 8 pups

- not mentioned
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APPRAEDIX 8

(continued 5)

TOXICITIY

GUODIDELTIHNES

ONE-CENERATION BBEPRODUCTION TOXICITY TEST GUIDELINES/

COMPARISON WITH OEBCD TG HO. 415
INDUSTRIAL CHEMICALS FESTICTTES
ORCD ERC IK/HSC BA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1983) (1983) (192)

STUDY OBSERVATIORS

I CLINICAL DATA

15, a) Body weight

b) Food consump-
tion

-P {(Mard F) on
the first d of
dosing, and weekly
thereafter

oot mentioned

weekly during pre-
mating and mating
eriods

- daily during pre-
mating and mating
perioda

- not mentioned

optionally, daily
during pregnancy

- not mentionea

- not mentioned

after parturition
ard during lacta-
tion, food con-
sunption measure-
ments on same day
as the litters are
weighed

- not mentioned

16. Clinical
examination

~ at least once
daily throughout
the teat period

= not mentioned

- record duration
of gestation,
aigns of diffi-
cult or pro-
longed parturi-
tion

- not mentioned

17. Examination of
litters at birth

- a3 soon as possi-
ble after delivery

- ot mentioned

- number of pups,

= not mentioned

stillbirths,

live births
- sax of pups - - not mentioned
- gross anonalies = - ot mentioned

18. Preservation
of pups

- dead or moribund
pups and pups sac-
rificed at d 4
should be studied
for possible de-
fects

- not mentioned
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APPERDIX 8

(continued 6)

TOXICITTY

415

G UIDELINES

TEST GUIDELIKES/

INDUSTRIAL CHEMICALS

PESTICIDES

QECD
(1983)

1K /HSC
(1)

IBA (EPA/TSCA)

UsA (EPA/FIFRA)

Jagan/MAF®

19, Ixsmination du-
ring lactation

- counting of live
pums;

weighing of lit-
ters on the morn-
ing after birth,
ard at d 4, 4 7
and weekly there-
after until ter—
mination of the
atudy when animals
should be weighed
irdividually

- observation of the
post-natal devel-
oment of each
litter until wean-
ing or preferably
until sexual matu-
rity

- mysical or behav-
ioural abnormal-
ities in dgus or
offapring

- not mentionad

2. Mte of sacri-
fice
- males

~ females

at the end of the
matineg period

- not specified

- alternatively, may

be retained on the
diet for the pos-
sible production
of a secomd lit-
ter and should be
killed at the

erd of the study

- not mentioned

- not specified

- not speeified

- not specified

II  POST MOHTEN
EXAMTHATIONS

21. Groas mthology

- at the time of
sacrifice or death
during the study,
animals of the
P-generation
should be exam~
ined macroscop-
ically for amy
structural abnor-
malities or math-
ological changes

not specified

- apecial attention

to the organs of
reproductive sys-
tem

- mot specified
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APPRAEDIX 8

(continued 7)

TOXICIT?Y

G UOIDEBLIENKES

ONE-GERERATION REPRODUCTION TOXICITY TES? GUIDELINES/
CONPARISON WITH OEBCD TG NO. 415
INDUSTRIAL CHEMICALS PESTICITES
0ECD ERC UK/HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1933) (1983) (1%2)
22. Preservation of
orgens - of all animals » - not mentioned
if necessary

23, Histomthology

~ if organs (cf. 24)
have not been ex-
amined in other

on reproductive
and other relevant
tissues/organs

multiple dose where indicated
studies

- all animals in = - ot mentioned
control ard high
dose group

~ all animals dying
during study
(where prac-
ticable). Orgens
showing abnomal-
ities in these
animals should be
examined in all
other P-animals

- not mentioned

- microscopy of all
tissues showing
gross mathological
changes

- ot mentioned

- microscopy of re-
productive organs
of animals sus-
pected of infer-
tility

- ot mentioned

24. Organs to be
inveatigated

n

'
9
d
@
1
&

.
¢
§

- not mentioned
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APPENDIX 9

REPRODUCTTITVYE

TOXICTITY

GUIDELTIUNERS

TYO-GENERATION REPBRODUCTIOK TOXICITY TEST GUIDELINES/

CONPARISOKE WITH OBCD TG HNO. 416
INDUSTRIAL CHEMICALS FESTICITES
OECD 200 UK /HSC UBA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1983) (1983) (1) (194) (1) (1985)
Additional Test H3-Organ/

% 416 1 (¢) Tissue-Repro/Fert § 83-4

b No guideli.ne* i

ANINALS
1. Species/strain - rat or mouse - - rat preferred = - at least one

strains with low
fecundity should
ot be used

if other species
are used appro-
priate modifica-
tions will be
necessary

= not mentionod

2. Age at start of
study

P-generation
- males

- females

5 to 9 wic old

after wean
and acclimaugéa-

tion for at least
5d

not mentioned

at least 5 d of
acclimatisation

- after weaning

3. Size of groups

sufficient number
to yield about 20

pregnant F at or
near tem

for substances
that cause steril-
ity this may not

- not mentioned

be possible
4. Caging - pregnant F - pregnant F near
individually parturition, sepe-
rately
- provided with o
nesting mate-
rials

manmalian species,
rat mreferred

1f another mamma-
lian species is
used, justifice-
tion/ reasoning
for its selection
to be given

~ 11 another mamma-

lian species is
used, justifice-
tion/reasoning
for its selection
to be given

not mentioned

at an age of 8 wk

- about 8 wk

not mentioned

not mentioned

not mentioned

Tmmediately alter
weaning, and ao~
climatisation for
at least 1 wk

at an sge of 8 wk
not mentioned

nulliparous and
ronpregnant

about 8 wk
not mentioned

= nulliparous and

nonpregnant

immediately after
weaning, and ac-
climatisation for
at least 1 wk
nulliparous and
nonpregnant

at least 20 M and
sufficient number
of F to yield at

least 20 pregnant
F at or pear tem

- at least 20 M and

sufficient mumber
of F to yield at

least 20 pregnent
F at or near tem

at least 20 M and
sufficient number
of F to yleld at
least 20 pregnant
F at parturition

not mentioned

- not mentioned

not mentioned

- mregnant F near

parturition, sepa~
rately in delivery

- pregnant F near

parturition, sepa~
rately in delivery
or maternity cages

mregnant F near

parturition, sepa-
rately in delivery
or maternity cages

or maternity cages

* In some circumstances 2- or 3-generation studies may be carried out as mentioned in the one-generation study

*# yhere necessary 3-generation studies may be conducted
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APPENDIX 9

(continued 2)

TOXICTIT®TY

TEST

G O0OIDELTIHNTES

GUIDELINES/

CONPARISOKE WITH OEBCD TG HO. 416
INDUSTRIAL CHEMICALS PESTICIDES
ORCD EEC UK/HSC BA (SPA/TSCA) USA (SPA/FIFRA) Japan/ MAFF
(1983) (183) (1o=2) (1984) (rom2) (1985)
TREATHERT
5. Dose levels - at least 3 = = =
+ control

= low dose

- intermediate
dose(9)

= high dose

- or vehicle con-
trol receiv-
ing the vehicle
in the highest
volume used

-+ pairei-led con-
trol if the
tegt substance
causes reducel
dietary intake

- ideally, no ob-
gervable adverse
effects on the
parents or off-
spring

- jdeally, minimal
taxic effects

- ideally, toxicity
but no mortality
in the parental
(P) animals
unless dose is
limited by the
thysical/chemical
nature or biolog-
ical effects

- not mentionad

= not mentioned

- in the low and in-
termediate dose
groups and in the
control group the
incidence of fa-
talities should be
low to permit a
meaningful evalua-
tion of the re-
sults

- in the low ard in-
ternediate dose
groups and in the
control group the
incidence of fa-
talities should be
low to pemit a
neaningful evalua-
tion of the re-
sults

- not mentioned

- no evidence of
toxicity

- where there is an
"usahle" estime-
tion of human ex-
posure the lowest
dose should exceed
this

- no evidence of
toxicity

- where there is an
"usable" estime-
tion of human ex-
posure the lowest
dose should exceed
thig

- no evidence of
toxicity

- if more than one
intermediate dose
is used, the
levels should be
spaced to produce
a gradation of

toxic effects

- if more than one
intermediate dose
is used, the
levels should be
smced to produce
a gradation of
todc effects

- toxicity, but no
mortality in the
prental (P) ani-
mals

- highest concentra-
tion should not
exceed 5% in the
diet

- toxicity, but no
mortality in the
mrental (P) ani-
mals

- highest concentra-
tion should not
exceed 5% in the
diet with the ex-
ception of -
trients

- toxicity, but no
wortality in dams
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APPENDIX 9

REPRODUCTIVE

TYO-GENERATION REPRODUCTIOR TOXICITY

(continued 3)

TOXICTITTIY

GUIDELTIUNTES

TEST GUIDELINES/

CONPARISON ¥ITH OECD TG HO. 416
INDUSTRIAL CHEMICALS PESTICIDES
ORCD ERC UK /HSC UBA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1983) (1983) (1om2) (1984) (192) (1985)
6. Limit test - oot mentioned - in the case of - not mentioned ~ not mentioned - not mentioned

substances of

low toxicity, if
a dose level of
at least 1000 mg/
kg bw proaduces no
evidence of inter-
ference with re-
productive per-
fomance, studiea
at other dose
levels may not be
considered neces-
sary

if a preliminary
study at the high
dose level, with
definite evidence
of maternal toxi-
city, ahows mo ad-
verse effect on
fertility, studies
at other dose
levels may not be
considered neces-
sary

7. a) Requirements
for vehicle

b) Requirements
for control

- without toxic ef-
fects

- not mentioned

8, Erposure condi-
tions

- when administered
by gavage or cap-
sule, dose is
based on the in-
dividual enimals’
body weight and
is adjusted weekly

- during pregnancy,
dose is based on
daily bodyweight
or on bodyweight
atd 0 or 6 of
pregnancy, if de-
sired

- during pregnancy,
dose may be based
on individual body
weight at d O or 6
of pregnancy, if
desired

- should not inter-
fere with absorp-
tion of the test
substance or pro-
duce toxic effects

- ahould not inter-
fere with absorp-
tion of the test
substarce or pro-
duce toxric effects

- not mentioned

- treatment in a
marmmer identical
to the dosed group

- during pregnancy,
dose may be based
on body weight at
d 0 and 6 of
[reguancy

- during pregnancy,
dose may be based
on body weight at
d 0 and 6 of

pregnancy

- during pregnancy,
dose may be based
on individual body|
weight at d 0 amd
6 of pregnancy
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APPERDIX 9

(contimed 4)

TOXICIT.Y

G UIDELTIM®NES

TYO-GENBERATION BREPRODUCTION TOXICITY TEST GUIDELINES/
COMNPARISON WITH OECD TG KO, 416
INDUSTRIAL CHEMICALS FESTICTIES
0BCD bos K/se USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF |
(1983) (1933) (1e2) (1am4) (1oee) (1985)
9. Route of
administration | - diet or drinking = = - diet in principle
water
- other routes are - - alternatively - alternatively
acceptable gavage or cap- gavage Or cap-
sules sules
- oral route is
meferred
10. Duration of
treatment

P-generation
(males)

- rats and mice:

- rata:

- mice:

- during growth and
at least one com-
plete spemato-
genic cycle

for 10 wk prior %
the mating period

for 8 wk prior to
the mating period

P-generation
(females)

- two canplete
oestrous cycles

in rata and mice;
for at least 2
wk prior to
mating

= throughout the 3-
wk mating periad,
pregnancy, and up
to the weaning of
the Fy-offsmring

- Fy-generation
selected for
mating
~ males

starts at weaning
and ends with
sacrifice

- ot mentioned

- not mentioned

- not mentioned

- for at least 8
wk prior to amd
tiroughout the 3
week mating pe-
riod

- for at least 8
wk prior to aml
throughout the
mating period

for at least 8 wk
prior to amd
throughout the
mating pericd,
pregnancy, and up
to the weaning of
Fy —of fsmring

- ot mentioned

- mot mentionsd

- not mentioned

- ot mentioned

not mentionad

ot mentioned

for at least 8
wk prior to the
mating period

for at least 8
wk prior to the
mating peried

- for at least 8 wk
prior to the mat-
ing period

2

starts after wean-
ing, then through-
out the mating pe-
riod with the Fy-F
(41 )

- starts after wean-
ing, then through-
out the mating pe-
riod with the Fy-F
(11 wk for mice,
17 wk for rats)

- fran weaning, to
weaning of Fp-
offapring
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APPENDIX 9

(continued 5)

TOXICTITY

GUIDELTIINTES

TYO-GENERATION BREPRODUCTION TOXICITY TEST GUIDELIKES/

- females

Fz-generarion

CORPARISON VITH OBCD TGC NO. 416
INDISTRIAL CHEMICALS PESTICITES
OECD EEC WK/HSC BA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1983) (1983) (1) (14) (192) (1985)
- gtarts at weaning - starts after wean-| - starts after wean-| - from weaning, to
and erds with ing, then through- ing, then through~ weaning of Fy-
sacrifice out the mating pe- out the mating pe- offspring

not mentioned

11. Frequency of
dosing -7 d/wk
Procedure
12, Mating
- definition
of day O ~ day on which va-
ginal plug or
spem are found
(each morning ‘the
F should be ex-
amined for pre-
sence of spemm or
vaginal plug)

- P-generation -1 :131Fis
placed with the
same M until
pregnancy occurs
or 3 wk have
elapsed

- alternatively
1 M: 2 F pos-
sible

- Fy-generation | - in rats: begins

at the age of at
least 13 wk

- in mice: begins
at the age of at
least 11 wk

-1 Mand 1 F are
randanly select-
ed fram each lit-
ter for cross~
mating with a pup
of another ltter
of the same dose

group

riod with the Fy-M
(11 wk), pregnan-
cy, and to the
weaning of the Fo=
offspring

riod with the Fy-M
(11 vk for mice,
17 wk for rata)
and to the wean~
ing of the Fp-
offspring

- if neceasary

- continuous expo-
sure if given in
diet or drinking
water

- continuous expo-
aure if given in
diet or drinking
water

- not mentioned

- each Fwitha
single M from the
same dose level
until pregnancy

- each Fwitha
single randamly
selected M from
the same dose lew-

~1 F with a single
M fran the same
dose group until
mating is con—

occurs or 3 wk el ntil mreg- firmmed or 3 wk
have elapsed nancy occurs or have elapesed
3 wk have elapsed
- mired mating - maired mating
ghould be clearly should be clearly
identified identified

- mived matings with
other M should be
avoided

ot mentioned

=~ mixed matings with
other M should be
avoided

- not mentioned

- not mentioned

- in rats: begins

- in rats: begins at

-~ not mentioned

at the age of ap- the age of gp-
prox. 14 wk mox. 17 wk
- ot mentioned = - not mentioned
= -1 Mand 1 F are -{or2Mand
randanly selected {or2F

fram each litter
for cross mating
with a pup of
arother litter

mating of giblings
should be avoided

=z

- mating of siblings
ahould be avoided

* This was calculated according to tables published in the respective TG's
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APPEEDIX 9

(continued 6)

REPRODUCTIVE TOXICITY GUODIDELTINES

TYO-GENRERATION REPRODUCTIOR TOXICITY TEST GUIDELIRES/

CONPARISON ¥YITH OECD TG HO. 416
INDUSTRIAL CHEMICALS PESTICITES
OECD ERC K/HSC IBA (EPA/TSCA) USA (ZPA/FIFRA) Japan/VMAFF
(1983) (1983) (1) (1984) (1) (1985)
- in certain in- - not mentioned - not mentioned - not mentioned - not mentioned

stances such as
poor reproductive
performance in the
controls, conside-
ration should be
given to the pro-
duction of 2 1it
ters per genera-
tion

13. Proof of
fertility

- mirs that fail to
mate should be
avaluated to de-
temine the cause
of infertility

sdditional oppor-
tunities to mate
with other proven
sires or dams

- exauination of
the oestrous
cycle or sperma-
togenesis

picroscopic exami-
nation of the re-
productive organs

14, Rearing
Fy- and Fy-gen-
eration
- litter size
without stan-
dardisation:

= litter aize
with standar-
disation:

- dams are allowed
to litter nomally
and rear their
progeny to the
stage of weaning

- ond 4 after
birth, selection
of 4 M ard 4 F per
litter

- between day 1 and
day 4 after birth,
selection of 4 M
and 4 F per lit~
ter, as nearly as
ossible

- elimination of
rmts only is mot
appropriate

- ot mentionsd

- martial adjust-
ment is accepted
if the number of
M and F pups pre-
vents having 4 of
each sex per lit-
ter. SMand 3 F
are also accept-
able

adjustments are
mot applicable for
litters of less

then A rmima

-~ not mentioned

- mot mentioned

- not mentioned

- not mentioned

-~ not mentioned

- not mentioned
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APPENDIX 9

(continued 7)

REPRODUCTIVE TOXICITY G¢GUIDELTIUNRES

TWO-GENERATION REPRODUCTION TOXICITY TEST CUIDELINES/

CONPARISON WITH OBCD TG HNO. 416

INDUSTRIAL CHEMICALS PESTICIDES

NECD ERC K/HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1983) (1983) (we) (1%4) (1) (1985)

STUDY (BSERVATIONRS

I CLINICAL DATA

15. a) Body weight
P-generation
parental - on day 1 of b =

dosing amd weekly

thereafter

Fy-genera-
tion mrental| - onday 1 of - at birth, ard d -~ at birth, ard 4 =
dosing amd weekly 4, 7 (optional) 4, 7 (optional)
thereafter 14, 21 after 14, 21 after
birth birth

b) Food consump-
tion

weekly during pre- = - ot mentioned - not specified - not specified
mating and mating
periods

optionally, daily - - not mentioned
during pregnarcy

ot specified - not specified

- after parturition = - not mentioned - not specified - not specified
and during lacta
tion on the same
4 as the litters
are weighed

16. Clinical

examination - at least once - o s
daily throughout
the study period

- record duration of " - -
gestation, signs
of difficult or
prolonged parturi-
tion

17. Examination of
litters at
birth - a3 soon as possi- - = =

ble after delivery

- mmber of
pups, 9tillbirths, =- . = =
live births

sex of pups = - not mentioned - ot mentioned - mot mentioned
- gross ananalies ] = a =
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APPENDIIX 9

(continued 8)

TOXICITY

G UIDERBRLTINESS

TYO-GENERATION BREPRODUCTION TOXICITY TEBST GUIDELIKES/

CONPARISON VWITH OEBCD TG NO. 416

INDUSTRIAL CHEMICALS PESTICIDES
ORCD EEC K/HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1983) (1983) (1) (1%4) (1) (1985)

18. Preservation of
pups

- dead or moribund
pups and pups
sacrificed at d 4
should be preserv-
ed and studied for
ma9osible defects

19. Examination

during lactation

- coumting of live
pups

- welghing of 1it-
ters on the

- moring atter
birth

— 34

- d7

weighing indi-
vidually weekly
thereafter until
termination of
the study

- mysical or be-
havioural abnor-
malities in dems
or offspring
ghould be re-
corded

20. Dates of sacri-
fice
P-generation

- males

~ famales

- at the end of the
mating period

alternatively, may
be retained on
diet for the pos-
gible production
of a 2nd litter,
sacrificed amd
examnined at same
time before the
erd of stuldy

when they are no
longer necesasary
for assessment of
reproductive ef-
fects

- when they are no
longer necessary
for assessment of
reproductive ef-
fects

- dead pups and pups
aacrificed at d 4
should be pre-
served and studied
for possible de-
fecta ard cause of]
death

- dead pups and pups
sacrificed at d 4
should be pre~
served and studied
for possible de-
fects ard cause of]
deatn

|

- weighing of indi-

- weighing of indi-

|

vidual pups vidual pups |
= at birtnh, or soom | - at oarth, or soon | - at birtn, or soon |
thereafter thereafter thereafter !
- = {optional) = {optional]
-d14 - d 14 (optional) -d 14
d 21 after partu- d 21 after birth, d 21 after birth
rition individual weigh-

ing of pups

- after weaning of
the Fy-offamring

- not mentloned

oot mentioned

- not mentioned

- ot mentioned

not mentionad

after delivery of
the litter last
gired

- or in casesa of in-
fertility after
proof of fertility

- not mentioned

- after weaning of
the Fy-offspring

- after weaning of
their last litters

- or in cases of in-
fertility after
moof of fertility

- after weaning of
the Fy-offspring
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APPENDIX 9

(contimed 9)

TOoOXICITTY

GUIDELIUNES

TYO-GENERATION REPRODUCTIOHN TOXICITY TEST GULDRLINES/

CONPARISON ¥YITH OBCD TC NO. 416

INDUSTRIAL CHEMICALS PESTICITES
OECD 204 K /HsC BA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1983) (1983) (192) (1984) (1) (1985)

Fy-generation
selected for mating
- males

~ females

- males, females
not selected
for mating

Fy-offspring

- when they are no
longer necessary
for assesament of
reproductive ef-
fects

when they are no

longer necessary

for assesament of
reproductive ef-

fects

after weaning

after weaning

II POST MORTEN

21. Gross pthology

at the time of
sacrifice or death
during the study,
all parental eni-
mals (P and Fy)
should be exmmined
macroscopically
for any structural
abnomalities or
pathological
changes

special attention
to the organs of
reproductive sys-
tem

- at the end of the
mating period

- after mating pe-
riod

- after delivery of
the last Fy-litter
sired

- or in cases of in-
fertility after
proof of fertility

- after weaning of
tle Fr-offspring

- after weaning of
the Fo-offspring

- after weaning of
their last litters

- after weaning of
the Fy-offspring

=

(d 21 after birth)

at age 21 d

- all animals in-
cluding those
which died during
the experiment or
were sacrificed in
moribund cordi-
tion should be
caupletely exam-
ined

- all animals in-
cluding those
shich died during
the experiment or
were sacrificed in
moribund condi-
tion should be
canpletely exam-
ined t ensure
that not more than
10% of the animals
in eny test group
are lost due to
carnibaliam

- on all animals at
sacrifice, dead,
or sacrificed in
moribumd state
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APPEREDIX 9

(continued 10)

REPRODUCTIVE TOXICITTY GUIDERLTIUENTES

TVO-GENERATION REPRODUCTION TOXICITY TEST GUIDELIKERS/

CONPARISOHN WITH OECD TG XO. 416

INDUSTRIAL CHEMICALS FESTICITES

OHCD EEC UK /HSC USA (EPA/TSCA) USA (EPA/FIFRA) Japan/MAFF
(1983) (1993) (1) (1984) (192) (1%5)

22. Preservation of

organs - all P- and Fy-ani- = "
mals selected for
mating

= - organs of the re- .
productive system |
of all animals

- those which are
prepared for fu-
ture exsmination |
should be embedded |
in mraffin (

23. Histopathology - if necesaary, or =
if organs (c.f.
24) have not been
exanined in other i
mul tiple-dose ;
studies

a) all animals in = o

control amd

high dose groups
(P- and Fy~gen-
eration) select-
ed for mating

= ot mentioned - mot aentioned - not mentioned i

b) all animals dying = - not mentioned - not mentioned - ot mentioned
during study
(vhere mracti-
cable)

¢) organs showing = =

ined in animsls

fran the other

dese groups
d) microscopy of all = = =
tissues showing
gross mthologi-
cal changes
micToscopy of re- % = pot mentioned - not mentioned - not mentioned
productive organs
of animals sus-
pected of infer-
tility

—

e

24. Organs to be
inveatigated

- ovaries

= uterus

- cervix

= vagina

[~ teatea

- epldidymes

vesicles - 2 s
- prostata o = *
- coagulating

gland
= pimitary = = =

gland

- not mentioned

W) uf uj upajn
wl o wj nwjp wj o0
Al wj o) wj uj n

= = - not mentioned

- target organs a = ] ~ ot mentioned
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83-2 Oncogenicity Study.

83-3 Teratogenicity Study.

83-4 Reproductive and Fertility Effects,
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83-5 Combined Chronic Toxicity/Oncogenicity Studies.

EPA/TSCA (1982), US Environmental Protection Agency, Health Effects Test Guidelines; EPA
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Chronic Exposure/Chronic Toxicity (HG-Chronic)(1983).

Oncogenicity (HG-Chronic-Onco)(1983),
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410 - Repeated Dose Dermal Toxicity : 21/28-day Study (Adopted 12 May 1981),

411 - Subchronic Dermal Toxicity - 90-day Study (Adopted 12 May 1981).

412 - Repeated Dose Inhalation Toxicity : 28-day or 1l4-day Study (Adopted 12 May 1981),
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Japan/MAFF (1985)., Testing Guidelines for the Evaluation of Safety of Agriculcural Chemicals. The
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-~ Subacute Dermal Toxicity Study.

- Subchronic Inhalation Toxicity Study.
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- Oncogenicity Study.

- Chronic Toxicity/Oncogenicity Combined Study.
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- How to Compile Toxicology Study Reports.

(This draft was made official in Jan. 1985, but no official English translation of the official
version was available when this Monograph was published).
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National Toxicology Programme. Board of Scientific Counselors, August 17, 1984, US-DHSS, Public
Health Services.
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Approved Code of Practice.

- Test methods.

- Test 3: Investigation of subacute toxic effect,
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a) Subacute oral toxicity (28 day repeated oral dose toxicity study).

b) Subacute dermal toxicity (28-day repeated dermal dose toxicity study).

c) Subacute inhalation toxicity (28 day repeated dose inhalation toxicity
study).

Additional test methods.

Additional Test 1, Investigation of effects on reproduction :

a) Fertility.

b) Teratogenicity.

¢) Further investigations of effects on reproduction.

Additional Test 2, Investigation of subchronic /long term toxicity (excluding carcinogenicity):

a) Subchronic 90-day repeated-dose oral study using rodent species.

b) Subchronic 90-day repeated-dose dermal study.

¢) Subchronic 90-day repeated-dose inhalation study.

d) Subchronic 90-day repeated-dose oral study using non-roden*. species.

Additional Test &, Carcinogenicity studies.

Additional Test 5, Acute and subacute toxicity studies in additional species.
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